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i'lie Era of Lachhman Sen. — By H. Beveridge, Esq., C. S. 

The object of this paper is to draw attention to the facts that the 
era of Lachhman Sen is mentioned by Abn-1-Fazl in the Akl^rnama, 
and that according to him it began in 1110 A. D. 

The era has been discussed by more than one scholar, but it 
appears that its date, or even the event denoted by it, has not yet been 
positively ascertained. 

According to Dr. Mitra the era began in 1106-7 and dates from the 
accession of Laidihman Sen I, the grandfather of the Lachhman who 
■was dethroned by Bakhtiyar Shilji- According to General Cunningham 
the era b&gan with the death of Lachhman Sen I, and the first year of 
it is 1108 or 1109. 

The first European scholar who mentions the date is, according to 
Guiiiiingham, Colebrooke who alluded to it in 1796. Afterwards it was 
referred to by Mr. Piinsep in 1836. But none of these writers refer to 
the Abkarnama. Apparently it was thought tliat the only mention of 
the chronology of Bengal was to be found in the Ain-i-Akbari, that 
being the only work of Abu-1-Fazl which had been translated into 
Jflnglish. There is indeed a reference to Abu-l-Fazl’s mention of the 
Lachhman era in a note on the last page of Price’s History of the 
•Muhammadans, but the date given to it is wrong by a thousand years, 

» and the era is wrongly called that of Lachhman Singh. 

The way in which the era comes to be mentioned by Abu-1-Fazl 
is as fo]jLows ; Akbar, as is well known, invented a new era which he 
^called the Tarikh Ilahi or the Divine Era. It is usually stated that it 
began with his accession, but this is not quite correct. "Akbar ascended 
the throne at Kalanor on 2 Babiu-g-sani, 963 A. H., corresponding to 

A 
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14th Febl*uary 1656, old stjde. He made his Tari^ Ilahi begin with the 
first year of his reign, but he took for its commencement the period of 
the vernal equinox or the time when the sun enters. This Aries 
was the Naiiroz of the Persians and the first day of their month of 
Farwardin. This Nauroz began on 10th March, old stylo, or 2l8t March, 
new stylo, and so the Divine Era began on 21st Mareh 1556. But though 
it was made to begin then, the era was not invented or at least not 
promulgated till 992 A. H., corresponding. to 1584 A. D. In that year • 
a farmaii or edict was issued by Akbar. Thk farman' was probably 
drafted by the eminent astronomer and philosopher, called Mir Fath 
•A'li of Shiraz, for it was he who corrected the Tables of Ulagh Beg 
for the purpose of th^ new era. The* farmdn is given at pp. 10-13 of 
Vol. II of the Akbamama, Ed. Bibliotheca Indica. In it the other eras in 
use in the world are referred to, and at p. 12, 7 lines from top, we have 
the important words 

jU» j Jlai. Ij jb 

“ In the country of Bang (Bengal) dates are calculated from tho 
beginning of the reign of Laehhman Son. From that period till now 
there have been 465 years.’’ 

Then the farman goes on to mention tho Saliviihan and Vikrama- 
ditya eras, and states that 1506 years of the Salivalian, and 1641 of tho 
Vikramaditya era have elapsed. If we deduct these periods, we get 
1584 — 465 = 1119 A. D. for tho beginning of tho Laehhman Son era, 
1584 — 1506 = 78 A. D. for the beginning of the Salivahan era, and 
1584 — 1641 = — 57, i. e., 57 B. 0. for the beginning of the Vikrama- 
ditya era. These two last dates are right according to chronologists, so 
thaj we may place reliance on the Laehhman Sen one. But if Abu-1-Fazl 
is right, and it is likely that he is right, for tho date is given in a solemn 
public document and at a time when the Laehhman Sen era was in 
use, Dr. Mitra and the almanac-makers of Tirhut are wrong about tho 
beginning of tho era ; and General Cunningham is wrong both about 
the date and the event commemorated by tho era. 

According to Abu-1-Fazl the era began in 1119 A. D., i. e., about 
twelve years after the date given by the Tirhut almaujic-makcrs. • 

Possibly Abu-l-Fazl is wrong, and possibly too there is a misprint* in 
the Bibliotheca Indica edition, but there is a circumstanco which seems * 
to mo to corroborate Abu-1- Fazl. This is that the Tabaqat-i-Nasiri says 
that Laehhman had been on the throne for eighty years, when ho was 
expelled by Bakhtiyar Khilji (Baveriy’s translation of tho Tabaqat-i- 
Na^iri, p. 554). 


• Major Price’s MS., however, must have given also the figures 465. 
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Now Bakhtiyar took Nadiya apparently in 590 A. H. = 1194 

A. D. (Raverty’s translation, p. 559 note), or in 1195 A. D. according to 
General Cunningham. If then Lachhman began to reign in 1119 and 
reigned eighty years, this would bring the termination of his government 
to 1138 A. D., which is a iolcmhly close approximation to the dates of 
tlie capture of Nadiya given by Raverty and Cunningham. If we tako 
Mr. Blochmann’s date for that event, viz., 1198 or 1199 then there is an 
almost complete cjoincidoiicd between Abu-l Fazl’s date of 1119 for tho 
commencement of Laclilimaii Sen’s reign and the statement in the Tabaqat 
of Minhaju-d-din that Lachhman, reigned eighty years. That is, if tho 
eighty years bo taken to be calendar years. 1^, on the other hand, 
they are taken to bo Muhammadan or lunar years, they will amount to 
somewhat less than seventy-eight c*alendar years. Major Raverty, in 
a note at p. 558 of his translation of the Tabaqat, quotes one Mu 11 shi 
Sham Parsad as saying in an account of Gaur that Rai Lachhman 
ruled fj’om 510 to 590 A. H. M.ajor Raverty addvS that this is correct, but 
it can only be made to agree with the Tabaqat by reckoning the eighty 
years of the reign as lunar years ; for 510 — 590 A. H. is equal to 
lllG—1195or 1194 A. D. 

General Cunningham’s idea, that the Lachhman Sen era was 
establisliod on tho death of that prince, is opposed to Che statement of 
Abu-l-Fazl, and also seems to be improbable. It is not common cither in 
the Last or West to begin an ora with a death. Men generally date 
from a birth or from an accession to a throne. Akbar, it is true, or- 
dered that the Tarith Alfi, or history of a thousand years, should begin 
from the death of Muhammad, hut this was a freak of despotism, occa- 
sioned apparently by a superstitious aversion to tho word Ilijrah, which 
was ill-omened from its meaning “flight.” 

If, however, wo adopt General Cunningham’s view and also hold that 
the Lachhcnati Sen of the era is the father of Lakhmania, the last king 
of Bengal, then we*fiiid that tho death of the father and tho birth of the 
son occurred almost at tho same timo, and in this way Abu-l-Fazl’s state- 
ment and General Cunningham’s may bo reconciled. Lakhmania, the last 
• king of Bengal, was a posthumous son. When his father died, his mother 
was far advanced in her pregnancy, and tho nobles put the crown on her 
womb and did homage to her and tho unborn child. She had herself 
hung up head downwards for two hours, in order that the birth might be 
delayed till an auspicious moment. He was born, and tho poor mother 
expireSi, and then the infant was laid on the throne. 

It is "in this way that ho is said to have reigned eighty years. I 
this horrible story is true, wo need not wonder at Lakhmania’s mis- 
fortunes. Ho was emphatically one cui non risere parentes. Thus then 
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it may bd almost equally correct, so far as the initial year is concerned, 
to say that the era began with the death of Lachhman Sen, as that it 
began with the birth of his son Lakhmania. 1 prefer, however, Abn-l- 
Fazl’s statement that it began with the commencement of the reign of 
Lachhman Sen. Even if we take this Lachhman Sen to be the father of 
Lakhmania, and not Lakhmania himself, still Abn-l-Fazl’s date ' may be 
correct. We "do not know how long the father reigned and if, as Lassen 
conjectures, he was an usurper, his duration of power is^ likely to have been * 
short. Abu-1- Fazl's omission to say that he* ever reigned at least 
implies that he did not rule long. There would therefore be no diffi- 
culty in supposing that his reign began about 1119 A. D. Perhaps an 
argument in favour of the view, that the last king of Bengal or his 
father gave his name to the era, may be derived from the fact that one 
of them founded a new dynasty and a new capital. This was a circum- 
stance likely to be marked by the introduction of a new era. Stewart 
in his History of Bengal, p. 42, describes Lachhman, the last king of 
Bengal, as succeeding his father Lachhman, but the authority whom ho 
seems to have followed, eiz., the mthor of the Tabaqdt-i-Nd^iri, does not 
mention ‘the father’s name. The Persian original will bo found, quoted 
at p. 135 of our Journal, Part I for 1865, in Dr. Mitra’s paper on the 
Sena Rdjds. 

Abu-l-Fazl in his Xin, p. 414, montions Lakhman (qn. Lachhman P) 
as the father of Lakhmania, but he docs not describe him as having ever 
reigned. In his list at p. 413, Baja Nojah is the last king of Bengal. 
He is the last of the sixty-one kings who, according to him, ruled Bengal 
for 4544 years. Nojah reigned throe years, and then, says Abu-l-Fazl, 
the country came under the dominion of Dehli, 

' It is curious that he should say nothing' here of Lakhmania, and 
that ip the very next page he should toll us that he succeeded Baja 
Nojah. Throe suggestions may be made to reconcile the discrepancy, 
though none of them is quito satisfactory. 

1st. Tho list, at p. 413, may be that of a particular family and so 
not include Lakhmania, who at all events was not a direct descendant 
of Nojah. Possibly he was not even a Kayasth. 

2nd. The list may be that of tho kings of Gaur or Lakhnauti and 
so not include Lakhmania who had his capital at Nadiyd. 

3rd. Lakhmania may not be included, because his reign did not 
come to a natural end, but was violently interrupted by Bakhti^&r Khilji. 

Though the T^baqdt-i-Nd^iri does not mention the father’s name, 
it represents the father as having reigned, and possibly Stewart combined, 
the statements of Abu-l-Fazl and the 

The Tabaq4t is the better authority of the two probably,' and so 
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putting it and Abu-l-Fazl’s statement together, we may take it that 
Lachhman the father of Lakhmania ruled Bengal. 

Dr. Mitra, in the paper already quoted, describes Abu-1-Fazl as saying 
that Lachhman ascended the throne in 1116 and reigned eight years. 
But 1 have not been able to find either of these statements in Abu-1- Fazl. 
Apparently the Lachhtnan to whom Dr. Mitra refers is the Laklian Sen 
who succeeded Balal Sen. But Abu-1- Fazl makes him reign only seven 
years. I submit too that clearly this Lakhan Sen or Lachhman Sen 
has nothing to do with the era we are considering. He succeeded Baldl 
Sen the builder of the Fort of Oaur^ and was in his turn succeeded by 
Madhava Sen who, according to Abu-1- Fazl, reigned ten years. Then 
came Kesava Sen who reigned fifteen years, then Suda Sen (no doubt 
the Sura Sen of the Bajavali, quoted by Dr. Mitra at p. 134 of his paper) 
who reigned eighteen years, and finally Nojah who reigned three years. 
Thus w^ have from Lachhman Sen or Lakhan Seh, the son of Dalai, to 
Lakhmania, the son of Lachhman, a period of forty-six years. Four 
princes too intervened, so that Lakhmania can hardly have been the 
grandsdh of Lakhan the son of Balal. As Lakhmania reigned eighty 
years, his hccession must date from 1114 or 1119, according as we take 
1194 or 1199 as the date of the capture of Nadiya. If then the Lakh- 
mania era took its rise with Lakhan Sen, the son of Balal, its fi^rst year 
would be in 1068 or 1073 A. D., if we count from his death, and in 1061 
or 1066, i^ we count from the beginning of his reign. Such dates, how- 
ever, would be contraiy tohll the authorities. I venture, therefore, to 
think that tho view of Dr. Mitra and of Geneiul Cunningham that the 
Lachhman 'Sen who gave his name to the era was tho son of Balal 
Sen, is one which cannot bo sustained. 

In connection with this part of my subject I wish to caution my 
readers against accepting the lists of kings of Bengal given in Gladwin’s 
translation as a correct rendering of the lists of Abu-l-Fazl. A reference 
to the original wiB show that Gladwin’s translation is not quite ac- 
curate. 

The last Hindii king of Bengal mentioned in Abu-l-Fazl’s list, Ain 
p. 413 Bibliotheca Indica edition, is Raja Hojah who ruled three years. 
This is the Raja Noe or Noujah of Gladwin, ior ho has both spellings, and 
the Rajd Bhoja of Lassen. Abu-l-Fazl says that when Rajir Nojah died, 
the kingdom passed to Lakhmania the sou of Rai Lachhman. He also says 
that Lakhmania ruled at NadiyA and was expelled by Bakhtiyar Khi lji 
(Ain, Pi 414). 

In my humble opinion this Lakhmania is the Lachhman Sen of the 
Akbaruama, and the prince who gave his name to the Lachhman era. 

The point is, 1 submit, a most interesting one ; for it concerns the 
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' date of the accession of the last Hindu king of Bengal. I trust, there- 
fore, that some one will take up the inquiry, and, if possible, reconcile 
Abu-1-Fazl with the almanac makers of Tirhut. 

Colebrooke’s date of 1104 A. D., i, e., 1796 — 692, does not agree with 
the nlnrianacs, and it would appear that Halayudha was the spiritual 
adviser of Lachhman, the son of BaUl. In that case it seems almost 
certain that the date 1104 is wrong. The only thing apparently tha^ < 
stands in the way of the acceptance of Abu-l-Fazys da^ie is the Tirhut 
almanacs. But it seems that they do not agree with one another, and 
also that the compilers of them are ignorant of the origin of the era. 

It strikes me as ptrange that the era sliould be permanent in Tirhut 
and not in other districts. Lakhmania reigned at Nadiya, latterly at all 
events, and 1 beg to suggest that inquiry should bo made among the pandits 
and almanac-makers of Nadiya as to whether they know of and make use 
of the era.* 

I have consulted Tieffenthaler, but I do not find that ho throws any 
light on the m attcr. In one place he gives the mouths as well as the 
years of the Sen Raja's reigns, and speaks of Kesava Sen as being the 
son of Balal Sen and the father of Madhava. This is against the notion 
that Lakhmania was the grandson of Lachhman. In another place, 
p. 473 of the account of Bengal, Tieffenthaler gives the same list as Abu-1- 
Fazl, but adds that after Raja Nodja there reigned seven Hindu princes 
whose names are not known, and who ruled for 106 years. But it seems 
that this is merely a corrupt version of Abu-l-Fazl’s statement. Tlie 
seven princes of Tieffenthaler are really not the unknown descendants of 
Raja Nojah, but are the seven Sen kings ending with Nojah. Abu-1- 
Fazl’s list of them shows that they reigned 106 years. 

Tieffenthaler apparently did not get his information direct from 
Abu-^-Fazl's book, but from some later compilation. 

One important point remains to be noticed. 

At p. 397 of Dr. Mitra’s second article on the Sena Rajas, he gives a 
Sanscrit inscription from Buddha Gaya, and translates it as follows : 

“ On Thursday the 12th of the wane, in the month of Vai^akha Sam- 
vat or year 74 after the expiration of the reign of the auspicious Lakshs> 
mana Sena Deva.” 

But id it not possible that the Sanscrit words mean the 74th year 
of the reign of Lachhman Sena ? In other words that the date is a 
Julus or regnal era. 

If so, all our difficulties seem to be at an end, for no king is horded 
to have reigned eighty years except the last Sena king, i, e., Lachhman. * 

* [The Bnggested enquiry is being made, and its result will subsequently be 
communicated. En.j * 
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The 74th year must, therefore, be the year of his reign, and it follows 
that the era originated with him. If Abu-1- Pazl is correct, and my 
reading of the Sanscrit inscription admissible, then the date of the 
inscription is 1119 + 47 = 1193 A. D. 

Mjt" knowledge of Sanscrit is exceedingly small, but it looks to me 
as if the Vords of the inscription might bear the above interpretation. 

Possibly it was^ because it never occurred to any one that a reign 
could last soventy-fpur years, that it was taken for granted that the 
seveuty-foar years must inean years after the expiry of the reign. 

Notes on some Kolariau tribes. — By W. Hf P. Driver.* 

The Asurs. 

Habitat , — Tho Asurs, a small tribe, speaking a dialect of the Kolarian 
language^ are to bo found only in tho extreme west of the Dohardagd 
district. Tliey are iroii-smolters by profession. 

Origin and history. — They appear to have considerable traditions 
in connection with their former history. The following is the story 
regarding their origin, and general history. In ancient times they 
wore a great people and inhabited the Dhaulagir and Mainagir Hills 
oil which there were two largo lakes. They were olover artisans, 
travelled about in palkis, and used to eat red-hot iron. They did 
not cultivate the land, but had largo herds of cattle. Then tho 
Uraoijs, called Lodhas, appeared and took all their cattle, and they had 
to go into tho junglps. (The saying with reference to the Uraons 
being stronger is bdro hhdl Asur^ trrd hhdt Lodhdy i. e., ‘tho Asurs are 
twelve brothers, but the Lodhas are thirteen brothers.*) This drove 
them to desperation and they took to cattle-lifting and preying on 
the Uraons. (The mythology of tho various Kolarian tribes always 
refers to the Asurs as robbers and fire-eaters.) These Uraons, unable 
to attack them in the jungles, called in the assistance of Bhag’wan, 
who built a great fort and invited all the Asurs to attend. Being 
afraid to refuse, they all came at the summons, and were told to enter 
•the fort by Bhag’wan, who to allay their fears went in first. After 
they were all in, Bhag’wan shut the gate and disappeared from tho 
top. He then filled tho fort up with charcoal. When he got outside, 

* [All namofl, terms and words quoted in this paper are spelled by the author 
as ho heard them from tho pooplo. Tho system of spelling, or transliteration, is tho 
usual one ; but it should be noted that n indicates the nasalisation of the preceding 
* vowel, and that 6 indicates tho Eastern Gaudian, or Bengali, pronunciation of a; 
thus ijotor is the Hindi yofar, Skr. goira ; h6r corresponds to Hindi bar or bard * groat,* 
Ed.'J 



8 • • W. Jf. P. Dnvei^T/ie Asurg. [No. 1; 

he found two Asurs (a brother and sister) who had not g^ne in 
with the rest, and he made these two fix up a bellows (such as the 
Asurs use for smelting iron) and immolate the whole tribe. These two 
were then carried away by the Urdons, and left in the jungles, where 
their descendants are now found, being condemned for ever to use the 
bellows. They say that the Uraons brought their two ancestors in palkis 
from the far East, but they have not the slightest idea how far, nor 
where Dhaulagir and Mainagir are situated. 

In different parts of the Lohardaga an\l Chaibasa districts are 
found well finished stone, claj^, glass, and metal beads, and also small 
silver coins (of the kind called ‘ old Hindu punch coins ’) which are at- 
tributed by the people to the Asurs, biit it is difficult to say whether 
the present Asurs ai-e descendants of the people who used these coins 
and beads or not. I am credibly informed that beads similar in 
every way to these are, at the present day, worn by the Bhutiyas about 
Darjiling, and this fact taken in conjunction witli the legend about 
Dhaulagir appears to me very suggestive of the true origin of these 
people. The Bhagavat Purina (I, 3, 24) i-efers to the people of' Kikata 
(Bihar), who were in those days mostly Kols, as Asurs"; and these 
Asurs of Lohardagd (who are also Kols) state that they have borne 
this name from ancient times. Wc, therefore, seem to have connecting 
links for tracing the present day Asurs from the Himalayan mountains 
to the hills of Chutiya Nagpur. 

Titles, suh-trihes and septs , — The Asurs* assume the title of Man- 
jhi. They are divided into the following sub-tiibes : Jait Asurs and 
Lohara- Asurs, who smelt iron and make ploughs, &c . ; Soimka or 
Agariya-Asurs and Gond- Asurs, who smelt iron, but do not make 
ploughs, &c. All these sub-tribes have innumerable gators such 
as Bote, Sik^a, Aind, T^po, Kerketa, Kachliuwa, Tirki, Nag, Chitri, 
Gundri, and Sujur, <&c. 

Festivals and religious customs , — They observe* the following festi- 
vals and religious customs ; Mdgh-parah in January ; Phdgund in 
Februaiy ; at this festival they offer a * sacrifice of a fowl to A«- 
dhariyd Devatd (the Earth God). The fowl is held by a pair o^ 
pincers, its head is placed on an anvil, and it is struck with a 
hammer, a prayer being offered with a request to be preservee^ 
from the sparks, that fly from red-hot iron. Hariydri in May, 
when a fowl is sacrificed to their parents ; Daliyd (the God of Plenty) , 
a sacrifice in June ; Sewlrd, tie hunting festival, in June ; tKaram 
in August ; Sohardi in October. A sacrifice is offered to ‘ Bdr , 
F^hdri Bongd* ^^great hill God) of a brown goat, and to ^ PandWd 
Devatd ’ (the sun) of a mottled fowl. These two are yearly sacrifices, 
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but may be ofEered at any time. All the above sacrifices are offered by 
the people themselyes, without the assistance of p&hans. The pdhan*^ 
or priest, who must be either an Asur or a Mun^^, offers sacrifices at 
the Sarhul in May, and at the Khaniydri or harvest festival in Novem- 
ber. Tuesday and the change of the moon are considered good times to 
offer these sacrifices. ‘The Ddrhd and Ohurail are evil spirits who afflict 
people, and when they make their presence felt, they have to be propi- 
*tiated with a sacrifice', by the pahan, and politely turned out. 

Dances.— Asurs dance the jhumar^ domhdit^ thariyd^ luchgi^ deaadli^ 
and jatrd or Ichariyd. They use only the dhol and mdndar, and they 
have no horns, fiutes, cymbals <&c. ‘ 

Food , — They eat cows, pig®, buffaloes, tigeVs, rats, and lizards, 
and also poisonous snakes, such as the nag and jdrd for the cure 
of lumbago. The snakes’ heads are cut off, and the fiesh is separat- 
ed from the bones and fried. 

Marriage customs , — The marriage ceremonies of the Asurs are pe- 
culiar. The parents supply the trousseau, but the bridegroom gives his 
share towards the feast, and also gives a ddli of Bs. 5 to the 
parents. Barents arrange marriages and the ceremony takes place at 
the bridegroom’s father’s house. The following preparations are made 
for a wedding. In front of the house a shed of Sal branches is erected, 
and at some little distance all round this a temporary Sal fence is put 
up. This enclosure is called the marud-\dnd^ and in the centre of 
it planted a long bamboo and a maiigoe branch, and alongside 
of those is placed a hind^ or basket, for storing grain, is filled 

with earth and planted with a few grains of corn. The bride and 
bridegroom dine with the rest of the party. After dinner they anoint 
each other all over with oil and turmeric and then retire, while the 
rest of the party enjoy themselves drinking and dancing in the 
X&nd, At dawn the couple are brought forth and made to stand at the 
front door on a yokq covered with hher grass, while two girls (relatives 
of both parties) fetch two small ghards of water and splash the happy 
pair, using twigs from the mangoe branch. The family party then 
go into the house, and the pair sitting together mark each other on 
Iho foreheads with sindur, using their right-hand little fingers. They 
all then go out and join the rest of the party dancing in the marud-tdnd. 
After the sun is well up, the married couple go home, and the wife com- 
mences to cook to show that she has undertaken her household duties. 


• [This term is spellod somotiraes •pdhan sometimes j^dham Pos- 

^sibly it may be a corruption of tlio Hindi hrdhman or hdmhan. Compare the Burmese 
* paunha* for brihman, in Bigaudot’s Legend of Gandama^ vol. P, p. 29, footnote 18. 
Ed.] 
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Marriages usually take place in January, and the pair go to visit 
thoir parents in a year’s time. Asurs usually marry only one wife, and 
widows can re-marry. They must marry in their own tribe, but tho 
parties must be of different goloTs, Married people can separate but 
it is considered a disgrace to do so. Property descends to male heirs. 

Oftsfonis Tegurding cJiildven.—^Ji, mother is considered uilclean for 
fifteen days after the birth of a child. After this time both she and tho 
child are anointed wdth oil and turmeric, the chil^rs head is shaved, 
and it is named often after grandparents, oV after the day on which 
it was born. Before deciding upon a name, tliey throw two grains of 
rice into a bowl of water ; when the propitious name is called, both 
grains will sink and Iceep together. A dinner is given to all relatives 
on such occasions. The boys have their forearms burnt, but tlio' girls 
are not tattooed. Every large village has a DhamJcuriijd or a bachelors’ 
hall, in front of which-tlie boys and girls dance. If the elders ca-tch girls 
in the Bhamkuriyd the boys are heavily fined, and their fathers have to 
pay if tliey cannot. 

Death customs, — The ceremonies for the dead are as follows : — 
Those ‘who die a natural death or are killed by accident or by vio- 
lence, are burnt on tho banks of a rivor. Those who die of any disease 
are buried and three or four large stones are placed over the grave. It 
is customary to feed all relatives after a death. 

The Asurs, like all Kolarian tribes, are very black, and have 
nothing to boast of in the way of features, but they are of good phy- 
sique and have hardy constitutions, although they apiiear to be dying 
out. 


^ The Dirijiyds, 

Hdbitat,^ThG Birijiyas arc a small Kolarian tribe to be found in 
the parganas of Bar’vve and Chhechhari in the Lohardaga ‘district, 
and also in the neighbouring Native State of Sir’guja. In ajipcarance 
they are black with flat faces, but of good physiqrfe, and many wear 
tho hair in matted locks. They are quiet, unwarlike people (even 
those who live on the hills), and live by cultivation of rice, urid^ rdhavy 
hodii marud, &c. They say they come from the Mahadeo Hills, and 
the following is the story of their origin. 

Origin, — The god Mahadeo made the figure of a horse out of clay, 
but he was not pleased with it ; he then made a dog, but this* also did 
not take his fancy; so ho finrlly found a scarecrow and put life into it, 
when it was turned into a man. He liked his appearance, and so made a 
wife for him ini>he same way by animating another scarecrow. 

Titles and connections. — The Birijiyas sometimes take the title of 
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Majhi or Qanjhii. Those living on the hills are called Pahariyas, and 
those settled on the plains are known as Dind-Birijiya. They appear 
to be nearly allied to the Agarias and more distantly to the Asurs. 

Eeligiofi, — Their gods are DMj Sing'bongd or the Sun, Nind-Bongd 
or the Moon, and Mahddeo, and they have throe priests of their own tribes 
to attend to those deities. The head priest, Baigd Pdhan, and his assis- 
tant, the Betoar, offer the sacrifices, and the Pnjdr is the consulting priest 
who decides as to*what the sacrifice is to be. The people themselves 
offer sacrifices to their ddhd ancestors whom they call Mud. 

Festioah. — Tliey keep the following festivals, viz., the Phagud in 
Pobruary, the SarJiul in April, the OhtmUParah (at tlie sowing season) 
in June or July, the Karma in •October, and the Ariod or Khar'waj 
(or harvest festival) in November. At this season they sacrifice to 
Mahadfco. Like all other Kolariaiis they are fond of dancing and 
drinking. 

Marriage Onslom^i. — Marriages arc arranged between parents by a 
male go-between or hisut. The hill Birijlyas have no gotbrs, hut marry 
from iioighbouri ng villages. They only marry after coming of age. 
It is custoftiary to buy their wives, the usual price being* Its. 4, 
which is iwd to the parents. The bridegroom supplies the trousseau, 
which consists of a new cloth dyed yellow, brass bangles, earrings, and 
as many ornaments as he can afford. The chief • feature of the cere- 
mony is a big dinner at the bride’s father’s house, to which the bride- 
groom htis^ to contribute his shai-e in the shape of two or three raaunds 
of rice and several gliards of rice-beer. All the relations of both 
])artios and numerous’ friends are invited to the wedding feast, and 
after the dinner drinking and dancing go on all night. The hill Birijiyas 
anoint each other with oil at the marriage, but those of the plains have 
adopted the use of sindur instead. 

Divorce. — A man may marry up to three wives ; and divorcees, 
widows and widowers can re-marry. A divorce or separation is foi*- 
mally accomplished by the return of tho Us. 4 and niarriago ex- 
penses, but the said expenses are seldom returned, and the matter 
geiierall}^ ends in a compromiso. 

Customs regarding children, — After child-birth the mother is con- 
sidered unclean for ten days, and eho has to live and oat apart from her 
husband in a corner of the house, a door being cut at the back of tho 
house for her special use. After the expiry of tho proper time she 
washes,^ puts on a clean dress, and comes in at tlie front door, and the 
husband tlien blocks up the back door, until it is again requirciT. 
Twins arc very uiieoiniuoii, and one or botli usually dicK Children are 
nainod aftei' dead grandparents or groat-graudparoiits. Boys’ fore- 
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arms are burat, but i^rls are not tattooed like MuQd^s and Khapjds. 
Every village has a Dhamhuriyd * or bachelors’ hall for the bigger 
boys. 

Oustoma concerning the dead . — ^Birijiyas can either burn or bury their 
dead. They bury them deep and cover the surface with thorns and 
large stones in order to keep off jackals and hyenhs. (Perhaps this was 
the real origin of monumental stones in other countries.) 

Food . — ^Birijiyas are allowed to eat buffaloes, co^s? tbe dMman 

snake, but they are forbidden to eat monkeys, f^og8 and ordinary snakes. 
They effect cures by charms, mesmerism, and sacridces. Disputes 
are settled by jpanchdyata or consultation by elders. 

The Birhora. 

Habitat . — The Birhors, a small tribe speaking a dialect of the Ko- 
larian language, chiefly lead a wild nomadic life among the^hills and 
jungles of Chutiya N%pur. They travel about in small communities, 
earning a precarious living by making string from the chop {Bauhitiia 
acandens) bark. A few of tl eir number have, however, settled down 
in different parts of the district amongst their more civilised neighbours 
and taken to cultivation. Those living in tho jungles are usually very 
poor, their huts being mado of leaves and branches, and measuring 
8 or 10 feet in length 4>y 6 feot in breadth by 6 feet in height, tho 
doors being only 2 feet in height by IJf feet in breadth. These huts are 
.placed in a circular form, with the doors facing towai*ds the insido 
of the circle, of which the open space in tho centre is kept clean and 
used for dancing. In appearance the Birhors Are amongst the most 
degraded looking of Kolarian tribes. They are nsnally very short, 

^ black, and dirty- looking, some of the men -wearing the hair matted. 
They do not nse bows and arrows, and their only weapons ai'e small 
axes. 

Food . — The jungle Birhors keep neither cattle, goats, nor pigs, 
but buy them when required for a feast or sacrifice. They eat cows, 
buffaloes, goats, pigs, fowls, rats, and monkeys, but not bears, tigers, 
jackals, dogs, snakes, lizards, &c. For vegetables they are dependont 
mostly on the jungles and the following is a list of the commonest 
kinds, viz. : 

Leaves. — Koinar, Kan&, MathA, Kafai, Sari, SaruborA, Sil’wer, 
Pich’ki, ChAtom, Muchuri, HAru, Singh, Bong. Boots. — -HAser, DurA, 
Piska, Kulu, Kund’rf, Gethi, Bir, Semar, Karil, Ohakond. Fruits . — 
LapyA, KudA, Podho, Kanduwer, Bel, Pumar, Bar, Pipar, Sarai, Pitbor, 
Dan, Tiril, Kat’kar’ji, Sir’kA. Their women help them to make the* 
chop string, and also cariy this and the monkey skins to the small 
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village markets situated nearest the jungles, and there either sell or 
barter their articles for rice, salt, and oil. The skins of monkeys are 
used for making Kol drums. 

Hunting, — The following is the system in which they hunt. Strong 
nets about 4 feet wide, which they make of chop^ are stretched 
against upright posts or* trees in a line along the ground, for a distance 
of several hundred yards. They then beat up towards their nets, 
dnd the forests being almost denuded of large trees, the monkeys 
(small, brown and long-tailed) take to the ground, and so get snared 
along with other game. 

Titles and suh-trihes, — The Birnors can tell you nothing of their 
origin or history beyond the fact that they have been ‘ Birhors ’, or 
jungle-men, from prehistoric times. They are commonly known amongst 
the people of these parts as chopddrs (chop string makers). They 
are divided into two sub-tribes, namely Bhuliyd or wanderers, and 
Jaghi or settlers. 

Religion and super stitiems. — Their religion is a peculiar mixture of 
Hindu and Kolarian ideas. They worship Debi-may, a Hindd goddess ; 
Maha-may (represented by a piece of wood painted red) ; Darha-Boiiga, 
river bank god (represented by a piece of bamboo stuck in the ground) ; 
Kudri-Bonga, river god ; Banhi-may, jungle goddess (represented by 
a small piece of wood with some sindur on it, stuck in the ground) ; 
Lugu-may, earth goddess ; Dhuka-Bonga, air god ; Bir’ku or Biru-Bonga, 
hill god; Buri-may (represented by a white stone painted red on 
the top) ; Dadha-may (represented by an arrow head) ; Hanuman 
(represented by a tridemt painted red). Kap’si and Jilinga are not re- 
presented by any images. They see no anomaly in worshipping 
‘ Hanuman ’ and eating monkeys. The various representatives of their 
gods and goddesses are placed in a small cleared spot fenced in with 
thorns. The sun is sacrificed to once in four or five years. The 
larger communities Jiave their own pdhain or priest, who attends to 
all the above-mentioned worthies, but the smaller camps have to content 
themselves with the services of the Mundd pdhan of some neigh- 
bouring village. The Birhors ofFor sacrifices to their parents every 
three years, taking care to avoid the month or months in which they 
died, and offering separate fowls to the father and mother. 

Witchcraft, — They also have Ojhds or diviners, besides others who 
practise the ‘black art.’ Such persons arc feared and disliked, and 
yet often employed by these superstitious people. If an aggrieved person 
wjshes to have revenge, he or she (pi*actising under the instructions of 
the Ojhd) puts a devil on the enemy or on his or her household, and very 
soon some one falls ill* The head of the afflicted house refers to the 
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Ojh&y who lights a ohirag, goes through some mummery, and dis- 
covers the instigators of the obsession. Amongst the Mun^as the 
result is usnally a free fight, but the Birhors take things more calmly, 
and the matter is amicably arranged by the party causing the devil- 
ment, giving the OJfid a fowl to sacrifice, with a request to withdraw 
the devil. 

The healing art, — The Ojlid is referred to on all occasions of 
sickness, when ho goes through the performance^ of feeling the wrist 
and looking wise, just like our own quacks. His prescription is 
nothing so nasty as physic, but simply the sacrifice of a fowl, white, 
red or black, according to the occasion, and large or small according to 
the means of the patient. Light* sicknesses, such as headache or 
stomach-ache, are cured by the Ojhd putting some ‘ ar'wd chdiil * into 
the right hand of the patient, and turning it five times round* his (the 
patient's) head. * ^ 

Festivals, — Birhors keep the following Kolarian festivals, viz,y 
Mdgh-Parab in January ; Phagua, the hunting festival, in February ; 
Sarhul in March; Karam and Jittiya in September; Dasai and Soharai 
in October. • 

Dances, — They dance the LnjhWi at the Karam and the Jittiya, the 
Jargd at the Phagua and Sarhul, and the Sauntdrt at other times. 

Friendships, — The men make haram^ddl frienflsliips by putting a 
"karam leaf in each other’s hair, and giving each other a new piece of 
cloth; the women give pieces of cloth, but do not exchange karam 
leaves. The women also form other friendships among themselves by 
going to a river and splashing each other with* water. They then call 
eacji other Gangajal. 

' Marriage customs, — The Birhors do not marry until full grown. 
They have only one wife, and widows are allowed to re-marry. They 
are not allowed to marry out of their tribe, but they cannot marry into 
the same gotra, i. e,, people of the same family name. They have such 
surnames as Sing’puriya, Nag’puriya, Jag’sariya, Liluar, Beharwar, 
Siruwar, Hem’rom, Mahali, &c. Parents arrange matrimonial matters, 
the price of a wife being from Rs. 3 to Rs. 5, and the bridegroqm 
goes to the house of his future father-in-law to get married. After 
eating and drinking, the pdham or priest (one of their own tribe) 
cuts the right hand little fingers of both bride and bridegroom.. 
They then mark each other on the breastbone with •their blood, 
or put their blood on small pieces of cloth which they exchange and 
for throe days wear round their necks. After this ceremony tl^ey 
anoint each otfier’s heads with oil. Then the man takes some sin- 
dur in his right hand which, with an upward motion, he rubs on 



1888.] W. H. P. Driver — The Khariyds* 15 

the centre of her forehead. Sho then returns the compliment by 
putting five spots of sindtir in a perpendicular line on the centre of 
his forehead. Tho lohundi or bridesmaid (generally a young relative 
of the bride) then comes forward and ties the end of tho bride’s sdri to 
the bridegroom’s gam'chhd. The ceremony is concluded with drinking 
and dancing which is kept up all night, and next morning the wholo 
party adjourn to a river or tank and bathe. After allowing tho newly 
married wife to remain with heV husband for a few days, tho parents 
or guardians take her avfay and keep her for a week or so, during 
which time she is feasted and wcll-ti^eated, and she is then made over 
to her husband. They usually marry in February, and at tho following 
himm pay a visit to tho wife’s parents. Birhors do not appear to have 
any definite customs as to divorce. Such occurrences aro very un- 
common* among them, but they say that if married people wished to 
separate, there was nothing to hinder their doing so. 

Customs regarding children , — After the birth of a child, a door is 
cut at the back of tho house for tho use of tho mother. When the 
child is six days* old, its head is shaved, its whole body is rubbed with 
oil and turmOrio, and it is then named either after its grandparents 
or after tho day on which it was born. Tho parents then ofPer a sacrifico 
after consulting tho Ojhd, The hair is shaved by one of their own 
people who acts as barber for tho wholo community, and who is paid a 
ptt'fcZa (about 2 pounds) of rice for his services. All males, both 
young and old, have their heads shaved (with tho exception of a 
top knot) at regular intervals. The boys, at tho ago of 10 or 12, 
have tho backs of both forearms burnt, tho operation being per- 
formed with lighted wicks made from oiled ragSk The girls, at about 
the same age, aro tattooed on tho wi’ists, biceps, and ankles. This opera- 
tion is performed by gUdst women who make a profession of it. The 
month of November is always chosen as tho most fitting time for tho 
operations of tattooing and burning. Children of both sexes remain 
with their parents until they marry. 

Death customs , — Tho Birhors first burn and then bury their dead 
near a stream, placing a stone of any sort over the spot. At a parent’s 
death tho youngest son has his head shaved clean. At tho death of a 
child all male relatives shave the forepart of tho head, and dine with 
the bereaved parents, and the parents themselves offer a sacrifice of a 
goat to Debi or Maha-may. 

• The Khariyds. 

• Habitat , — The Khariyas, a tribe speaking a dialect of the Kol lan- 
guage, are chiefiy to bo found in tho South-west corner of the Lohardaga 
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district in fcbe pargands of Paiilkot, Bini, Eeselpnr, and Sasid, and they 
also extend into the neighbouring native states of Gangpnr, Jaspur, and 
Raigarh, some few being also found in the Northern portions of the 
Sambhalpur district. A few people bearing this name are said to exist 
in a most savage condition in small communities in the Mdn’bhdm 
and Sing’bhum Districts ; but no one has yet ascertained if these people 
speak the Khafiyd language. 

History . — ^The Ehapyds of PailkoJ and Biru dp not know any thing 
whatever about the Singbhum Khafiyds, and state that they came ori- 
ginally from the North, by way of Roidds (Rohtas), Patna, Khapiyd- 
ghdt (in Tori pargand), and Lohardagd. This story is, I think, got 
from the Urdons; for another tradition says they came from the South. 
Their earliest traditions refer back to the days of Fhen mdfuk Mundd 
who was the father of Bhel hhadar and grandfather of Madra, They 
were evidently from the earliest times a good deal mixed up with 
Mundas, whom they look upon as elder brothers. 

Divisions . — They are divided into the following sub-tribes viz . : 
Dudh-Khariyd, Ber’gd-Khapyd, piierkf-Khariyd, Khariyd-Muiidd, Perai- 
Mu^da, and Khariyd-Urdoa. The Dudh-Khariyds rank* first. They 
may drink with the others, but are forbidden to eat or many with 
them. They will not eat animals that have died of disease. They can 
oat the bufEalo, but not the cow. The others can eat cows, and the 
Perai-Mundas are said to eat cattlo that have died of disease. 

Religion . — The religion of the Khariyas consists of the worship of 
* the elements in the Sun and Air, the Hills and the Rivers, and also the 
spirits of their ancestors. They also propitiate various evil spirits, of 
whom they are in constant dread, and they have priests called pdhams 
, or Baigds who go through the ceremonies • of offering up sacrifices. 
The Pdham or Baigd is generally himself a Khariyd, but in villages 
with a largely mixed population the priest may belong to any other 
Eolarian tribe. No Hindu or Musulman can hold jbhis office. The sacri- 
fices may consist of goats, pigs, fowls or buffaloes. 

Marriage ceremomes . — The marriage ceremony consists chiefly of 
eating, drinking, and dancing. The bride is taken to the house of 
her future father-in-law, where she and her intended are anointed. 
The bride and bridegroom are carried about by their friends, while 
the rest of the party are dancing, and the songs (in which the names 
of the happy pair are introduced) are specially composed for such occa- 
sions. The festivities are kept up all night, and the next morning the 
whole party adjourns to the nearest tank or river, where they all bathe 
and wash their, clothes, the bride and bridegroom being carried there by 
their friends ; they are, however, allowed to walk home. Marriages are 
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UBnallj arranged by the parents, and the children are wonderfully 
dutiful, as there is nothing to prevent their choosing for them- 
selves. However when parents make the choice they generally 
marry them at a somewhat early age. The marriage present, consisting 
(amongst the wealthier people) of seven head of cattle, is given by the 
bridegroom’s father to* the father of the bride ; and a month after the 
marriage the bridegroom receives a present of an ox from his father- 
in-law. January and Pebmaiy are the months to marry in. A Khafiyd 
may marry four wives, the 1st is called the 2nd, Majh'lt ; 

the 3rd, Sajh^U; and the 4th Ghhoflci ; but besides those he may, 
according to this wealth, have various concubines called Sagats and 
Dhukkus. Widows and divorcees can remarry J but their price is 
only two head of cattle as compared with seven for a virgin. A Kha- 
riya man must marry in his own tribe, but from a difEerent gotor. 
A Khariy^ woman can marry a man of any Kolarian tribe, but then 
she is out of her own tribe, and can not eat with them. A Kha^iya can 
marry his sister-in-law while his wife is alive, if she is lame, blind, or un- 
fruitful, and if his wife leaves him ho can legally claim her younger sister. 

Laws of* divorce, — Dissolution of marriage is effected by both 
parties going before the Zamindar and headmen of the village, and 
declaring themselves willing to separate. The formula is worded “ If 
I call him (or her) I will pay a fine of Rs. 20 and receive twenty 
strokes from a shoe.” , If a woman leaves her husband, he may con- 
voke a ‘ Panchayat,’ and recover the oxen and buffaloes, he or his 
father paid for her, either from her father if she returns to him, or else 
from the man whom she goes to live with. A woman seems to have 
no redress against her husband for desertion, but she is then allowed 
to live with any one else She may choose. If a husband lives happily 
with his wife for any length of time, his father-in-law makes him a 
present of an ox or- buffaloo. This is called a ddj and is considered 
a great honour. Either idiocy or infidelity can warrant a divorce. 

Customs regarding children, — First children are named after their 
grandparents and omens and auguries are consulted on these as well as 
ou B.11 other occasions of any moment. A week after birth the child’s 
head is shaved, and the father and mother having fasted give a big 
dinner to their friends and relatives, spending more money for a boy 
^ than for a girl. The child is named a month after its birth. The boys 
have their fore arms burnt, and girls are tattooed on the forehead and 
temple. , /' 

FestivalJ md dances. — The Khariyds keep all the usual Kolarian 
festivals. In January they dance the Khariyd whicb is peculiar to 
themselves and the Uraons. This is also the chief dance during the* 
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Sarhul* festivals which is kept in Febrnaxy. Some advanced Kha- 
fiyas wear the Jnnao or sacred thread, at this festival. The Bisn 
festival kept in March is peculiar to the Khariyfis. The names of their 
dances arc KhariUj Gend^ Lahasud and Thdriyd ; and they are more 
energetic in their execution than the Mundfis and other Kolarian tribes. 
Their usual stimulant is the rice beer of the country which they* prepare 
for themselves. 

Ceremonies for the dead, — The Khariyas of t}ie*Lohardagd district 
are a well-to-do and advancing people, and the result *is that they have 
acquired a number of customs which did not belong to them originally. 
Thus I believe that formerly they used only to bury theii* dead, but 
now they have learnt to bum them. ' The most approved ceremony now 
is as follows : — The body is buned with a vow that it will be burnt 
within a certain time (sometimes as much as two or three years). At 
the time appointed, • the body is exhumed and burnt, and jihe bones 
and ashes are put into an earthen pot and thrown into the chasm 
of any rock in the vicinity of the village or near a river. In such 
cases they believe that the body waits intact for the burning cere- 
mony,' even though it be for years. These customs refer entirely to 
the Khafiyas of the Lohardaga district, little or nothing being known 
about the small and degenerate branches inhabiting the most jungly 
parts of Man’bhum and Sing’bhtim, and who are said to bo in habits 
and appearance more like the Birhors and Juangs. 


Couplets or ‘ Baits * on the coins of 8Mh Nuru-d-dm JaMngtr, the son 
of Akhar, collected hy Chas. J. Rodoers, M. R. A. S., Associate Mem- 
ber^ Asiatic Society of Bengal.^ 

‘ So far as I can ascertain there are no coins before the time of Akbar 
which bear couplets or baits of Persian poetry, I know only of two 
coins of Akbar which have couplets on tliem. 6ne of these is a rupee 
struck at Allahabad in the 44th and 45th years of his reign. I have 
seen this rupee also without a year or month. It is said to have been 
struck by Jahangir wlien in rebellion against his father. The coup!et 
runs thus : — 

Obv. J 

Rev. 6^ oy J 

{. e. ‘ May the coin of Allahabad be always current like the golden 
disk of the sun and the moon in the East and in the West of the world.’ 

* * [Tho translations of tho oonplets have been supplied by Maulawf Mirza Ashraf 

All of tho Calcutta Madrasah, Ed.] ' 
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Slidh Num-d-din Jahangir, 


The month Abdn comes under the first line and the year under 
the second one in one rupee 1 have. Another one has Farwardm month 
and year 45. A third I have has neither year nor month. 

There is a raohur extant, but very rarely met with, of Akbar’s. It 
was struck at Agra towards the latter end of his reign. Mr. Theobald 
of Bedford has one of the 44th ildhi year. I have one of Isfanddrmuz, 
49th year ildhi, Mr. Delmerick* edited one of 50th year ildlu^ month 
Sburddd, but which ^ho reads ^^jalus 5.” Now Akbar began to use tho 
Ilahi year and Persian moftths in his 30th year on his coins, and he never 
used the word jalus. This word began to ho used by Jahangir (seo 
Marsden PI. XL and XLI). Akbar uses ildhi instead of jalus. I have 
seen Mr. Delmerick's mohur. It rdads distinctly d ^ that is 50. 

The couplet on the mohur is : — 

Obv. ^jf 

Rev. • jyi j d 

*•6., ‘ Tho sun of tho seal of Akbar Sliah is the honour of this gold 
(coin) as long as the earth and tho sky is adorned with tho luminous sun. 
Struck at Agra. Isfandarmuz — 49 llahi.* 

The mint occupies tho lowest lino and is no part of the couplet. 
On the reverse the month and year are out of the pootiy. 

When Jahangir came to the throne tho Amiru-l-Omara com})osed a 
couplet, which I have seen on round and square rupees struck in Labor 
and on round rupees of Akbarnagar, Kashmir, and Qandahar. It is 
as follows 


Oby. isi) 

Rev. 

i, e., ‘ Sliah Nuru-d-din Jahangir, son of Akbar Badshah, has rendered 
the face of gold shining like the sun and the moon.* 

In the Tuzak-i-Jahangiri wo arc told that Asaf Khan was ordered 
to make the following couple of baits on large gold coins, one on the 
obverse and one on the reverse : — 


Obverse 





i, e., ‘ Tho divine pen has written on (this) gold (coin) in bright 
characters Shah Nuru-d-din Jahangir.’ 


Reverse 


1 


JyL, oJ, 


, i, e., ‘ The world became illuminated by this coin as by the 
(consequently) Afldh-i-mamlakat is the date.* * 

* Journal A. S. 13. Vol. XLV, Pt. I, 187G, p. 292, aii^ 1*1. V, fig. G. 


sun, 
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Between the lines of the obverse inscription the Kalimah was 
written, while between the lines of the reverse were to come the name 
of the mint and the year of jaMs and the Hijri year. These gold coins 
were of 100, 50, 20, and 10 tolahs. I have never seen one, and never 
heard of one being in existence. The words Aftdh-i MamlaJcat give 
the date 1014 A. H., the date of Jahdngir’s 1st year. 

The first mention of a Persian month I fin^ on^a beautiful mohur 
(square) of Jah&ngir’s. The month is Abdn and the year 5. Mint Agra. 

Obv. t ^ 

Rev. jy 1*11 

i. e., * In the month of Aban the shadow of God, Sh&h Nfiru-d-dln, 
son of Akbar Shdh, stamped this coin at Agra. 1019 A. H., the 5th 
year of Jalus* 

This mohur is in my cabinet. Mr. Theobald of Bedford has a 
duplicate. 

Another couplet of the same year has the month Bahman and mint 
L&hor., My coin is a round rupee, several duplicates are known. 

Obv. j>y ^ ^ ^ ji • 

Rev. jy Blm jyj j * | ^ 

i, e., ‘In the month of Bahman the gold of Labor became like the lu- 
minous moon, in the reign of Shah Nuru-d-din Jahdngir, son of Akbar 
Shah. 1019 A. H., 5th year.’ 

Two square rupees in my cabinet have the month Isfandarmuz of 
the 5th year. The first is of the Agra mint, the second of Labor, both 
of 1019. 

^ Obv. I; (yt ^ 

Rev. slA t * 1 1 

i. e., ‘ In the month of Isfandarmuz the Monarch of the SLge, Shah 
Jahangir, son of Akbar Shah, has stamped this coin on gold at Agra. 
1019 A. H., 5th year.’ 

Obv. yy 6 

Rev. slA y;j| sLm I * | ^ 

t, e., ‘ In the month of Isfandarmuz the Monarch of the people, Shah 
Jahdngir, son of Akbar Shdh, stamped this coin on gold at Ldhor. 1019 
A. H., 5th year.’ 

I have two other square rupees of Ldhor mintage. Tl^e months are 
Tfr and lirdibihisht, the years 6 and 1020. 
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Obv. jijf \) ^ ji* 

Rev. yS\ HU yii^ sU ifiU gib 

i. e., ‘ In the month of Tir the king, the Defender of the faith, Shah 
Jahdngir, eon of Akbar Shdh, stamped this coin on gold at Labor/ 

• Obv, ' •ij ^ 

Rev. U» sIm sLfiJ^ 

i, c., * In the inqnth of Urdibihisht the Monarch of the age, Shah 
JahAngir, son of Akbar ShAh, stamped this coin on gold at LAhor.^ 

One beautiful mohur which is in my cabinet has the monthFVirii;ard/n. 
It is of the AgrA mint and the years 6 and 1020. 

Obv. ^^1 jj 1 

Rev. stA &Cm f*r* 

i. c., ‘ In the month of Farwardin the gold of AgrA became luminous 
like a strfr by the light of the stamp of ShAh JahAngir, son of Akbar 
ShAh. 1020 A. H., 6th year/ 

Thus it will bo seen that the names of six of the Persian months 
are here wovpn into the couplets. I daresay the other six months are 
to be found. These are all I have as yet seen after twenty years of 
search. 

Some of the finest rupees and mohurs of JahAngir have on them the 
following couplet : — 

Obv. 5/1 *33 • • I A 

Rev. v:;>l 6 

i. e., ‘ Tho king who is the refuge of the world, ShAh Nuru-d-din 
Jahangir, son of Akbar ShAh, stamped this coin in the city of AgrA. 
1018 A. H., 5th year.* 

TJiis is oh a mohur. On a rupee I have tho years are 4 and 1017. 
The mint is AgrA on both. The following substitutes KAbul for &grA, 
and the years are 6 and 1020. This is in my cabinet. 

Obv. jT^ ^ I • r • 

Rev. slA •! 

i, c., ‘ Tho king who is the refuge of tho world, ShAh Ndru-d-din 
Jahangir, son of Akbar ShAh, has stamped this coin on gold in the city 
of Kabul. 1020 A. H., 6th year/ 

A remarkably fine rupee has 

Obv. dy. cAli G 

Rev. j^^SI I • r v 

i. e., ‘ May tho coin of Labor be onrrent in the woild in the name of 
Jahangir Shah, as long as tho sky is revolving. 1027 A. H., 13th year.' 
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A rupee in the possession of J. D. Tremlett, Esq., has the following 
Unique couplet. The mint is L&hor, and the years are 6 and 1020. 

Obv. jyf ^ ^ jj IT* 

Bev. i;x!l 1 

i. c., ‘ In the month of Farwardin the gold of Ldhor becdme an 
object of jealousy to the bright moon through the light of the stamp of 
Jahangir Shah, the son of Akbar Shah.’ . ' * 

Three rupees in my small collection have the following couplet. 
Zarb-i-Ahmadabad comes along with the first line, and Tir 2, Di 5 and 
Azar 5 along with the second, one month and year on each rupee. 

Obv. 

Rev. vylJaiM* slZ f ^ J - a - d jit 

i. e., * The lord of the kingdom, Salim Shah, Sultan (son of) Akbar 
Shdh, put a stamp on gold.’ ' 

The following is common enough. I have four or five rupees 
with it. 

Obv. j^ * 

Rev. 4 ^t 

i. e., * Shah Nuru-d-din Jahdngir, son of Akbar Shah, stamped 
the coin through the blessings of Ood, at Ahmadabad.’ 

My cabinet has only one rupee with the following couplet, without 
a year, the mint is Allahabad. 

Obv. nj] 

Rev. jiS\ alM slA j 

{, e., ^ May the brightness of the gold and the coin of Allahabad be 
lasting in the*name of Jahangir Shah, (son of) Akbar Shah.’ 

The following is also in my cabinet. It is of the Ajmir mint, and 
the years are 9 and 1023. • 

Obv. jj 

I^©v. ^^1 j»li jy J 

i, e., ‘ The gold coin became the light of the world at Ajmir by the 
light of the name of Jahangir Shah, (son of) Akbar Shah.’ 

The Qandahdr rupees of Jahdngir are of two kinds : those with 
Ildhi years and Persian months, and those with the following 

Obv. 

Rev. S’A ^ 

i, e,f * The coin of Qandahar became pleasant through Jahing^r Shah, 
(son of) Akbar Shih.’ 
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I have rupees of several years. They are all coarsely but deeply 
cut, A round mohur struck at Ahmadab^ is given by Marsden. I 
obtained a similar one for Government last year, but the years were 
different. Marsdon’s PI. xli, fig. DCCCLXXI, has 14 and 1028. The 
couplet is as follows 

Obv. 

Itev. ■ j 

• m ^ II® 

I TA ^ • 

• 

t. e., * Oh God, may thereof n of Ahmadabad be current in the East 
and the West as long as the worl(f exists. 1028 A. H., year 14.* 

A small Dehli mohur in my cabinet has this couplet ; — 

Obv. J ^ J) . 

Rev. rr* 

{, c., ‘ Jahangir Shah stamped the coin of triumph and victory at 
Dehli through the abundance of the favour of God.' 

My cabinet furnishes another Ahmadabad rupoo of great beauty. 
Years arc 12 and 1027. The couplet is : — 

Obv. 0^141 

.Rev. o;!*! ITV ircr:»4*^ 

i. e,, * May this gold (coin) be always current in the seven climes 
of the world through the impression of the name of Jahangir Shah, 
the monarch of the world. Stamped at Ahmadabad, 1027, year 12.’ 

I have also a poor one without years and with only portions of the 
couplet on it. 

The town of Mandu in the 12th year of Jahangir, i, e., in 1026 4- H., 
had mohurs struck in it with the following bait, which I fail to ar- 
range properly • 

Obv, lilA 

Rev. ir 

* i. e., * May the coin of Mandu through the name of Jahangir, give 
light to the world like the sun and the moon. 1026, year 12.’ 

Ajmir figures largely as a mint in Jahangir's time. Here is another 
couplet from a mohur of that mint 

^ Obv. »l*J Aj 

*Rov. 1!*^ II IT* 

». e., “ The king Niiru-d-din Jaliingir, son of ^kbar Shah, the 
defender of the faith, stamped this coin on gold at Ajmir, 1025, year 11.' 
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Some of tbe most beautiful coins of Jabingir vere straok in L4« 
bor. The following couplet is on scTeml rnpees in my cabinet j— 

Obr. ykll iU cU Ut** ITI 

Rev. jy 

{. e,, ‘ May there always be brightness on the fees of the coin oi Labor 
through tho name of Jah&ng^ Sh&h, (son of) Akbw. 1029, year 15.’ 

1 have two rupees of Agr& with the following cc»aplot ; — 

Obv. 

Rev. bU Jt 

i, e., ‘ The face of gold received adornment at Agri through Jahan- 
gir Sh&h, (son of) Akbar Shah.’ 

Tho years are 17 and 18, but with tho same A. H. 1032. 

This is the couplet which occupies one side of tho zodi^al coins 
of Jahangir struck in Agrd. There is, however, one exception. Tho 
mohur with Taurus on it (the full sized one) has tho following : — 

j) i/f 

jt 

i, e.f * The coin of Agra gave adornment to gold through Jahangir 
Shah, (son of) Akbar Shah.* 

The Ahmadabad zodiacal coinshave a somewhat different couplet 

t; 

bU» 

c., * Jahangir Sh4h, son of Akbar Shah, gavo adornment to the 
gold of Ahmadabad.’ 

The couplet on the mohurs and rupees of Ndr Jahan, the beautiful 
wif^of Jahangir, is well-known. I give it a place in this collection : — 
Obv. Btw • 

Rev. ^Hj 

i. e., ‘By the order of Jahdngir Shah gold received a hundred adorn- 
ments through the name of Nurjahdn tho chief Queen.’ • 

My cabinet contains rupees of his struck at Ahmadabad, Patn4, 
L&hor, and Agr&. A mohur I have of her’s has on each side a mahrdbt 
lozenge, one of which contains and tho other f •rv 

rr* One line of the couplet occupies tho spaces above and 
below the lozenge. • 

For the following couplet I am indebted to the author of MuJeJif 
iasar Bair-uOulshan^i-Hind^ p. 67. It is on a rupee of Burh&npiir. 

1 have only lUhi rupees with Persian months of this mint. 
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ShSk Jdhangir, 

Obv. ttrti jyi ■%> 

Bar. SlAjO ioiAjoi 

i, e,, * The king Jahdngir, son of Akhar Sh&h, the defender of the 
faith, stamped the coin in the city of Barh&npdr.’ 

On the Bacchanalian mohnr of Jah&ngir are two couplets. The 
one along with the enthroned drinking king is as follows : — 

• ‘5/^ j3 

Fates have drawn the pict^nre of his Majesty, the king Jahdngir, 
on the coin of gold.* , 

The other side of the coin lias the sen in a square in the centre. 
To the right is S ^ To the left is | Tr 

Above is the first line of the following couplet, and below the second 
one : — • 

iJj\ jjj j 

i. c., ‘ The letters in the word Jahangir and those in Allahu Akhar, 
are equal in number since the first day.* 

The meaning of this last couplet is that the letters in the word 
Jaluingir and those in Alit have the same numerical value 

in reckoning by the Ahjad system. Thus ^ = 3, s = 5, \ = l,ij oO, 
»J = 20, = 10, J = 200. Total 289. Again I = 1, J = 30, J = 

80, « z= .5, I = 1, ui = 20, V = 2, J = 200. Total 289. 

The couplet may be freely translated thus : — 

The letters in Jahangir*s name. 

And in thiit of God the Greatest 
From the first day have one value had, 

And shall liave to the latest. 

There is, I suspbet, more than one sees on the surface here ; — a sly 
attcm])t to make himself equal with God, seeing the letters of the name 
of the king and of God were of the same numerical value. Tliis coin 
was struck in Ajmir probably during the time Sir Thomas Koo was 
resident there. Sir Thomas telh us how Jahangir lived and how, when 
he was very drunk, he could discuss religious subjects. Probably this 
couplet was made for the king by some of his flattering courtiers. As 
the manufacture of Tdrikhs htws always been a favourite one with j)oets, 
it need not surprise us that this couplet was made. The poet must 
have known the numerical value of every word. 

I have given above about 30 coin couplets. They arc as a rule pure 
poetic rubbish. But tliey show how the pouny-a-liner of the day 
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(I strongly suspect they got more than a penny a line) could patch up 
into a couplet the king’s name and titles, and that of the mint town, 
and sometimes of the month. They show culture of a certain kind, 
though certainly not of a high or elevating order. They are pure ori- 
ental flattery. I daresay there are in other collections rupees and 
mohiirs bearing other couplets. I have had access to few cabinets other 
than my own, which represents the meagre collection made by me in 
twenty years. • , * 

I wish I could have given figures of the cefins. They (the coins) are 
in my opinion better made than those of any other Muhammadan 
country, except perhaps the coins of the early Khalifahs and those* of 
Muhammad Tu^laq.* As a nilo eacliTside of the coin has one lino of 
the couplet on it. There was ample room. In some cases, however, 
both the lines come on one side. Even then every letter is perfect. 
It is evident die-sinking and seal-cutting were arts in which ijie artists 
of Jahangir’s time excelled. 

The couplet wont out of fashion on coins in the lime of Shah Jaluin. 
Aurangzib revived it and Jabandar Shah and Hafi’u-d-Darajat and 
*Azim Slidh, and Kam Baklish and the blind Shah ’Alain used couplets, 
as did the Duri an is. 

On a zodiacal rupee of Jahangir, an imprint of which was made by 
General Cunningham at Lucknow in 1840, and which is now in my 
possession 1 find the following quite new couplet 

I • r A 

i. e,, ‘ The gold coin became bright at Fathpiir through the light of 
the name of Jahingir Shah, (tlie son) of Akbar Shah, 1028.’ 

The reverse has under the sign of the zodiac — the goat, Capricornus, 
II* 

This coin is in every way remarkable. It is the only zodiacal coin 
struck at Fathpur that I know of. All given in Marsden were struck 
at either Agra or Ahmadabad. It is not a forgery, for the letters, the 
weak point in forgeries, are as beautiful as those on the very best coins 
of Jahangir. 
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Couplets on coins of kings after the time of Jahdngir* — By Chas. 

J. Bodoers. 

The cnstom inaugurated by Akbar and continued by Jahangir of 
striking couplets on coins was kept up by succeeding kings, but not to so 
large an extent as by Jahangir. When Shahjahan had built new Dehli 
or Shahjahanabad, he 'seems to have moved his mint into the new city. 
Goins of his early years, struck in Dehli, have simply on them, but 
after the new city was built we have this couplet on mohurs and rupees 

lib 

i. e., “ May the coin of Shah^-Jahan-abad bo ever current in the 
world, by the name of the second 

This couplet I take from a rupee of mine struck in 1065 A. H., the 
28th of Sbahjahan’s reign. In Marsden a mohur is given on PL* XLII, 
No. DCCCLXXIV, but the word is spelt As the coin 

seems from the drawing to have been in good order, I cannot account 
for this. My coin has all the dots required. 

In the “Troccedings of the Asiatic Society of Bengal for January 
1883 is given a figure of a 200 mohur piece of Slidhjahan’s. On the 
obverse of this was a ruhdC or quatrain which is not exactly a couplet 
and BO does not belong to this paper. 

Aurangzib ’Alamgir had on most of his rupees the following cou- 
plet ; — 

’ kU. 

i. c., “ The emperor Aurangzib 'Alamgir struck coins in the world 
like the bright full-moon,’’ 

On his mohurs and on rupees of the Akbarnagar and Zafarab«id 
mints was changed to thus : — 

• i. e., ** The emperor Aurangzib ’A'lamgir struck coins in the world 
like the bright sun.” 

The rupees of A’azam Shah have on them : — 

v2ilU/0 

i. c., The monarch of the dominions A’azam Shah struck coins in 
the world with prosperity and grandeur.” , 

* [The translations of the conplets have boon supplied by Alaulawi Abdul Ilak 
Abid of the Calcutta Madrasah. Ed.] • 
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From a comparison of two rupees I have drawn and the one given 
in Mr. Delmerick’s paper in the “ Proceedings ” for May 1884, I build 
up the following couplet on the rupees and mohurs of Kam Ba^sh 

Ilf* j j) 

Jjlij 

i. e., “ The emperor Kam Bakhsh, the protector of the religion, 
put (his) stamp on the sun and the moon, in the Dakk^in, 1120.” 

1 have not seen a coin of Bahadur Shah with a couplet on it. Ja- 
handar Shah’s rupees have the following : — 

(1) ji 

i. e., “ Abu-1-Fath-i-Ohilzi Jahandar Shah put (his) stamp on the 
sun and the moon, throughout the world.” 

* (2) Same as above with instead of^ in^rst line. 

( 3 ) • 5 >^ 

Am* ^ 

i, e., “Jahandar Shah, the monarch of the world, pat (his) stamp on 
gold (or silver) like the Sahib-qiran.” 

(4) Beale in his MiftdUii-UTawdrikh gives the follow- 

ing 

%lo ^ «£lLc 

?!. e., “ The victorious empemr Jahandar Shah struck coins in his 
dominion like the sun and the moon.” 

The author of the Mukhtasar Sair-i^G iilshan-i-Hind gives the follow- 
ing variant of the first line of No. (1) : — 

i, e.f “ Struck silver coins like the sun and the moon.” 

Farrukhsiyar adhered steadily to one couplet 

jj J X 31 <>3 

Jim ^ji J, J j^ 

i. e., “ The monarch of water and land, Farrukhsiyar, put (his) 
stamp on silver and gold through the grace of Grod.” 

Rafi’u-d-Darajat, during his short reign of a few months, adorned 
his rupees with the following high flown bait : — 

t. e., “ The 'monarch of water and land, Rafi’u-d-Darujat, struck 
coins in India, with thoupinds of blessings.” 
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Sh&h Jab&n II. and Muhammad Sh&h never need any conplets, so 
far as 1 can ascertain, on their coinage, but there is a rupee of the Sdrat 
mint, without date, bearing the following : — 

aj| cikb 

• .jjU JiK) gliib 

i. e., ** The monarch of the universe, Muhammad Sh&h, struck coins 
in the world, through the favour of God.” 

I do not thmk this is a coin of Muhammad Shab, but of some 
rebel king. The style is not that of Muhammad Shah, 
is a common title to give to a temporary king. Nadir Shah who invaded 
India during the time of Muhammad Shah has on his Dehli rupee : — 

• 

{, e.j “ The monarch of the monarchs, Nadir, of auspicious bii’th, is 
a Sultan over the Sultans of the world.” 

Ahmad Sliah Durrani had on all his mohurs and rupees, struck in 
India and elsewhere, the following : — 

iX*aik(j y 

«Uj 31 ^3^ ^ 

i. c., “ Orders issued from the almighty incomparable Being to 
Ahmad Shah to ivat (his) stamp on silver and gold, from the fish to the 
mooUf'* {i. e., from the bottom of the abyss to the pinnacle of heaven). 

On olio • rupee of his struck in Kashmir, in my possession, he was 
content with the following : — 

1 1 1 r ^1 cl-afij 

f aLm stw 

i. c., “ Tlie king, the protector of the world, Ahmad Shah, put (his) 
stamp on gold (or silver) through the grace of God.” 

His son, Timur Shah, when acting under his father as Nizam of the 
Panjal), struck on his own rupees the following couplet i 

i, e., “ The coin of Timiir Shdh got current in the world by the 
order of God and the prophet of the people.” 

• But, when he came to the throne, after his father's death, ho went 
in for this extravagance 
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nU j 5f j ^ 

2)La» Ay (3 

^^ e,j The heaven brings in gold and silver from the sun and the 
moon, so that it may receive the impression of the stamp of Timdr 
Shah.” 

When the power of the Durrdnis began to wane in the Panjab, and 
when the Sikhs began to rise under the brewer Jassa. Singh, then this 
couplet is said to ha ye been stamped on rupees : — * 

L e., “ The brewer Jassa seized the territories of Ahmad, and struck 
coins in the world through the grace of the Eternal (God).” 

When the Sikh commonwealth at Labor struck rupees m 1765 
A. D., they were content with this doggrel* : — • 

What the atrocity was on the rupees of Ran jit Singh, I have not 
yet been able to ascertain. It was not the above. 1 have examined some 
thousands of rupees, since I wrote my paper on “ the coins of the Siklis,” 
but cannot yet get a clue to the couplet in its entirety and full resonant 
beauty. 

The rebel king Muhammad Ibrahim, who coined in 11.S2 A. H. at 
the beginning of the reigu of Muhammad Shah, thought the following 
correct 

‘ i. e., “ The king of the kings, Muhammad Ibrahim, struck coins in 
the world through the grace of the merciful (God).” 

Bidar Bakht, a gentleman of similar type in 1203 A. H,, regarded 
as an exact description of his position and power : — 

j|Aw A*flB^ 

i. e., “ The master of crown and throne, Muhammad Jahdn Shah, 
Biddr Bakht, put (his) stamp on gold (or silver).” 

* [The couplet, as it stands, neither rhymes nor scans. Manlawi Abdul Hak 
Abid suggests to read it thus ; * 

AJj^f ^ Ji m j ^ ^ , 

i. e.f The sword of victory and triumph received colour (i. ei, red colour) 
without delay, from Guru Gobind Nanak Singh.” £d.] 
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According to Beale ’A'lamgir II had this simple oonplet * on his 
coins : — 

i, et^ “ Azizn-d-din, . 'Alamgir the second, put (his) stamp, like that 
of the Sahib-qiran, on gold (or silver) 

• But a coin of mine; struck at Akbarabad, gives the following variant 
of the second line : — ‘ ^ 

Jlj 

i, e.f Bahddur Shah ’A'lamgir the second.” 

The Mu Ichtasar^i- Sair-i- Guhhnr-i-Hind says that *Alamgir the 
second was guilty of the following vanity on his coins : — • 

i. e., “ Shah Azizu-d-Din ’Alamgir, the victorious etnperor, put 
(his) stamp on the seven climes, like the shining sun and moon.” 

As he gives tho mint Shahjahanabad and the year I suppose 
ho must have copied it from the coin. 

T follow tho same writer in stating that the coins of Shah *Alam II. 
had the following couplets on them : — 

j iij 

t. e., “ T^e defender of tho religion of Muhammad, Shah ’Alam, tho 
emperor, through tho aid of God, struck coins, like those of the Sahib- 
qiran, (or, as being in tho position of tho Sahib-qiran).” 

or (2) ^ ( 1 ^ • 

i. c., “ The shadow of the divine favour, the defender of the religion 
of Muhammad, Shah ’Alam, the emperor, put (his) stamp on the seven 
climes.” 

The naughty children of Dehli, when poor Shah *Alam was blind, 
and when the English held possession of the empire, parodied this 
couplet thus : — 

i, 0 ,, “ The defender of Christianity; tho emperor Nikhattd Shah, 
(nikhatfu = idle, earning nothing) struck (his) stamp oh* thatch-roof and 
thatched house and made the fort desolate.” 
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I strongly suspect they were big children who made this parody, 
and not only big but bigotted. (N. B. — No pun is intended.) ^ 

^ On a good many of the rupees of Sh&h ’ Alam II. there is no couplet. 

Akbar II., according to the author just quoted, had this modest 
couplet 

• 

L e., “ The defender of the religion, Muhammad Akbar Shah, struck 
coins in tho world through the grace of God.** 

I have not as. yet met with this couplet on any of the coins of the 
king ; but his coins are rare, as his territory consisted of the Fort of 
Dehli only. 

The coins of Zamdn Shah Durrani had this couplet on them 

i. e., “ The use of tho imperial coin was established in tho name of 
Zaman Shah by the order of tho lord of both the worlds.** ' 

1 am indebted to the author* of the Tdrikh^u Suit dm for the follow- 
ing bait from the coins of Shjlh Shuja* 

jjU j 3 ^ 

jjLi <£AUt 3 ^ 

i. e., “ The light of tho eyes, the poarl of the Durrani tribo, the 
king Shuja’u-l-mulk put (his) stamp on gold and silver more briglitly 
than tho sun and the moon.** 

The following is from the pages of tho same author, but could never 
ha^e been struck by the king’s permission : — 

i, e., “ TJie Armanian Shdh Shuja the light of the eyes of lord 
Burnes, the dust of the foot of the company, put (his) stamp on silver 
and gold.** 

This couplet beats the Dehli parody hollow. 

On some new rare rupees of Ran jit Deo of Juramtin, struck a 
hundred years ago, we have tho following : — 

i>/ Ji UJil/ 

^ 3i^ 

* Siil);an Mohammad Khan, son of Mdsd Khdn Dorrdni. 
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Tliia bait I have before translated thus : — 

Banjit Deo peopled this part, 

Lachhmi Narain made glad its heart. 

1 am aware that many more coin couplets exist, but I think the 
above lund those on the coins of Jahangir give a very fair idea of this 
kind of literature. It is somewhat amusing, and it is curious. It is 
ijomewhat helpful in the assigning of coins to their proper strikers. 
Ahmad Shdh Durrani used his coin couplet nearly everywhere, but 
Ahmad Shah of Dehli used no coin couplet, but styled himself on his 
coins Both these Ahmads began to reign in the same year. Of 

course the couplet coins belong ^to the Durrani. • On some coins only 
part of the inscription comes. A few words from the couplet enable us 
to assign the coin to the proper king. Besides all this these couplets 
are historical compositions. They show us the vanity and ignorance of 
the kings who used them, and the flattery and ignorance of those who 
made them. 


Father Jerome Xavier . — By H. Beveridge, Esq., C. S. 

In looking over our Library Catalogue I noticed the entry of a book 
by Father Jerome Xavier, called Historia Christi Persica, and printed 
at Leyden in 1639. On getting it out I found that it was a diglot, 
having Persian and Latin on alternate pages, and that its full title was 
Historia Christi persice conscripta, simulque multis modis contaminata, 
ap. Hieronymo Xavier, Soc. Jesu, latine reddita et animadversionibus 
notata a Ludovico de Dieu. The author of this work is said to have been 
a native of Navarre in Spain, and a near relative of tlie greatest. 
Francis. According to. one account he was his nephew. It appears, 
however, that he ordinarily wrote in Portuguese. He came to Groa in 
1571, and there held the office of Goanse domus praepositus (prior?). 
In 1594 he went on a mission to the emperor Akbar. 

• This was the third Jesuit Mission to Akbar’s Court. The first* 

* There was an embassy to Akbar in 1578 under Antopy Cabral, and there wore 
priests with it, bnt I do not know if they were Jesuits. Mr. Behatsok has a valuable 
article on the Jesuit missionaries in the Calcutta Review for January 1886. He quotes 
Bartoli’s work, which I have not seen, though 1 have road some extracts from it 
in the Storia del Yiaggiatori Italian! delle India Orientali of Angelo do Gnbernatis. 
Mr. Behatsek had apparently only access to the Lucknow edition of the Akbar- 
nSma, and so states that the only priest mentioned by Abnd-Fazl is one Padre 
Farmalyun. The account of Padre Bodif, i. 0., Father Bidolfo Aquavivu, will 
be found in Vol. Ill, pj). 254, 265, od. Bib. lud. Padee Fai'malyuu is mentioned 
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vrent from Goa in January 1580 under the leadership of Bidolfo Aqua- 
viva, an Italian, and a nephew of Claude Aquaviva, the head of the Jesuit 
order. Bidolfo Aquaviva is the Padre Badif of Abu-l-Fazl. He seems 
to have been a noble-minded man, and when he departed from Agra in 
1632, he would take no gift from the emperor except that of the liberty 
of a Christian slave. He died a martyr’s death in July 1583, having 
been slain at Salsette in a fanatical rising of the Hindtis. In 1582 
Akbar wrote to the Jesuits at Goa, styling them Dandydn Farang, or ‘ the 
wise men of the Franks,’ and asked them to send him translations of the 
Pentateuch, the Psalms, and the Gospels, and also some one who could 
explain the mysteries of religion. It was probably in consequence of this 
letter* that another mission was sent in 1691. The members of it did 
not stay long, and came away without effecting anything. Akbar was 
displeased at their withdrawal, and so a third and last mission Was sent 
under Xavier. He had two companions, Benedict of Goes, a town in Beira- 
Baxia Portugal, and Emmanuel Pignero. They joined the emperor at 
Ldhor, in May 1595, and stayed with him for several years. Two of them, 
Xavier and Benedict, accompanied the Emperor and his son, Prince Salim, 
to Kashmir. On returning Xavier went on with the emperor to Agra, 
while the other two missionaries appear to have remained behind at 
Ldhor. It was at Agra that Xavier composed his life'of Christ. In his 
preface he tells us that he drew it up at the request of the empefbr, who 
was desirous of having an account of the acts of Jesus Christ. Xavier 
thought that as he had been forty years engaged in religious work, and 
had spent seven or eight in learning Persian, he might be able to comply 
with the emperor’s wishes. He hnished it, he says, on the 15th Urdi- 

at p. 577 of the same volume. I cannot make t)ut who he was, but possibly 
the ;namo is a corruption of Fra Emmanuel (Pignero). In that case he must have 
gonA twice to Akhar’s Court, for the visit recorded by Abu-l-Fazl was in 1589. At 
p. 669 of vol. Ill of the Akbnmkma, mention is made of the arrival of a large caravan 
from Goa on 19th Urdibihist 1003 (28tli April 1595), and it is stated that there wore 
several Christian priests along with it. No doubt this refers to Xavier’a Mission. 
At p. 243, vol. Ill, 1. c., there is a curious reference to the arrival at Court of a 
European and his wife, named respectively Partab Tar or Bar, and Nasnma or Na- 
Burta. Partab, we are told, was a leading merchant in Bengal, and there is a further 
reference to him at p. 320, where it is said that one of the Bengal rebels, Mirzd Najat 
Khan, went to Salimdbdd and took refuge with Partdb Bar. Elliot, YI, 59 says that 
the names of Partab and his wife (he gives the name of the latter as Basdrb^) are 
very doubtful. I would suggest that Partab T6r is perhaps a mistake fof Tavarez, 
who is described by Manrique as a Portuguese captain who went from Hooghly on 
a mission to Akbar and was kindly received by him at Agra (Murrai/s Discoveries 
in Asia, II, 90.) • ' 

• Published and translated by Mr. Koliatsek in the Indian Antiquary fo^^ April 
1867. • 
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bihist, 1602 A. D. In a note at the end, he mentions that the ‘Persian 
version was made by him in conjunction with MauldnA 'Abdu-s-Sanarin 
Qasim of L&hor. A final note, which was probably added by some 
Muhammadan, says that the manuscript was accurately written out on the 
8th of ^ the blessed month of Ramazan 1027 A. H. (1617). Xavier’s 
work consists of four ‘parts. It is chiefly taken from the Bible, but 
many legends are introduced. For instance he tells the story of Agba- 
rus, the king of Edessa, relates the legend of St. Veronica, and quotes 
two letters, one of Pontiu^ Pilate and another of Lentulus, giving an 
account of the personal appearance qf Jesus X/hrist, etc. I do not think, 
however, that Xavier acted with bad faith. He teljs his readers that he 
has used other sources than the BiUle, and no doubt he believed all that 
he wrote. His work fell into the hands of Lewis De Dieu, a learned 
Belgian, who was professor in the Walloon College at Leyden. Do Diou 
was a somewhat violent Protestant, as one whose father had beeh driven 
out of Brussels by the prince of Parma might be expected to. be. He 
himself was born at Flushing, and in dedicating his book to the magis- 
trates of that^city, he says that he glories in having sprung from a town 
which was the first to shake ofi‘ the Spanish yoke, which sent a relative 
of the Duke of Alva to the scaffold, and was the origin of tho Belgian 
liberties. “ Qu® pfema tyrannidis Hispanic® jugum excutere ansa, Ducis 
Albani consanguinoura patibulo decoravit, et Belgicae libertatis, qua 
adhuc felices viviinus, fons exstitit aiquo origo.” A reference to Motley 
shows that Flushing was the first town to rebel after the conquest of 
Brill. I do not know who the relative of Alva was, unless he was one 
of tho two Spanish officers who were hanged alongside of the unfor- 
tunate engineer, Pacheco, in 1572. De Diou was a man of worth and 
learning, and the Jesuit Alegarabo admits that his translation of 
Xavier’s Persian is a good one, though he says that he has added here- 
tical notes which deserve to bo burnt. There is a notice of De Dieu 
in Bayle’s Dictionary. Ho is very bitter in his remarks on Xavier, and 
his object in making the translation and in publishing the work appears 
to have been to show how the Jesuits adulterated the pure milk of the 
Word. But still all must feel grateful to him for having been the means 
of preserving a knowledge of Xavier’s curious work. 

Xavier was the author of some other Persian works, of which the best 
known, perhaps, is the Ainah-i-Hnq-Numa, or ‘ the truth reflecting mirror.* 
This work was a controversial one, treating of the superjprity of the 
Christian^eligion to the Muhammadan. An abridgement of this work fell 
into the hands of a learned Muhammadan of Persia, Sayyid Ahmad bin 
Zainu-l-Abadin, and ho composed a refutation of it, entitfed Mi^qal-i-Safa 
dar tahliyah-i-Ainah-i-Haq-Numd, or ‘the polisher for the cleansing of the 
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truth reflecting mirror.’ This again was followed by two rejoinders, one 
by a father Malvalia, and another and fuller one by father Gadagnol, 
a Franciscan monk, and published at Borne in 1631. There is something 
pathetic in the thought of this controversial literature, long so quietly 
at rest. An account of Xavier’s works will bo found in the valu- 
able catalogue of Persian MSS. in the British Museum, vol. I, pp. 
3, 4, and 28. 

The Asiatic Society has another of Xavier’s works, though it is 
wrongly entered in the catalogue under only the name of De Dieu. 
This is a life of the Apostle Peter* De Dieu published a Latin trans- 
lation of it, with notes, in the same year that he published the Historia 
Christi, and appended two letters written from Akbar’s Court by Xavier 
and Pignero in 1598. These are the valuable part of the book, for they 
give a very interesting account of Akbar and his son Jahangir. De 
Dieu took them from a Jesuit work published in ICOl. As they appear 
to be little known, I proceed to give an abstract of them. Xavier’s 
letter begins witli an account o^ Kashmir, which he and Benedict had 
visited along with Akbar and Salim. He describes a dreadful famine 
which they saw there, and tells how mothers exposed their children in 
the streets from inability to give them any food. He then gives an 
account of Salim’s hunting parties, and after this 3omes an account 
of the splendour with which Benedict had celebrated the incunabula, 
that is the representations of the birth of Christ. This leads him to 
describe the affection which Salim had for the Christian religion. He 
says that Salim publicly professed his devotion, and had pictures of 
Jesus Christ and the Virgin in his bedroom. The prince declared tliat 
if the Gospel did not prohibit polygamy, it would be embraced by many, 
for in all other respects it was a holy doctrine and conformable to reason. 
On .this Xavier remarks that it is not wonderful that the prince should 
find the doctrine of monogamy a stumbling block as, though he is not yet 
36, he has already twenty wives. Then comes the following very 
interesting account of Akbar : 

Bex a natura rara quadam ct felicissima memoria donatus est, quo 
fit ut, tametsi legere et scribere nesciat, nihilominus, quod prudentiorcs 
et doctiores quosdam disserentes vel aliorum libros legentes audiverit, 
nulla sit res cujus aliquam non habeat notitiam. Pauci est et levis 
Bomni, bonamque noctis partem in audienda historiarum leotione impen- 
dit. Si quis ^xtraneus ad Aulam accedit, subito ad se venire imperat, 
praesentem minutatim interrogat, quae et quanta viderit, qua transient. 
Circa noctis medium horae dimidiatae spatio alio so ad orandum recipit, 
interim conferunt, et disputant inter se quos apud se habet * doctiores, 
in quos quum aliquan^o incidissem, inveni examinantes quaestionem 
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Mauris novam atque insolentem, et ad credendum perdifficilem : Num 
Deus filium habeat ? Curavit mecum disputare quem babet tem- 
porum notatorem et observatorem ; Chronicum quidam nomiiiant ; quem 
cum paucis convictum repressissem, jussifc adesse doctiorem, qui baer- 
entem ^djuvaret. Ad qiiartum luuae importata sunt musica iustrnmenta 
quibus plurimum delectatur, et diversa simulacra quorum unum Solis 
^rat, quod diebu§ BiT)gulis primo diluculo veneratur. Sed secum repu- 
tans, me posse oJ)jicere, Solem non Deum esse, sed rem creatam Deique 
opus, curavit auferri ; contestimque ex oculis evanuit idolum. Allata est 
postea Salvatoris nostri ad coliimnam alligati imago, quam vertici (quod 
Solis simulacro non fecerat) imposuit in signum qsoddam reverentias et 
cnltiiB. Grati illi fuerunt de S. Paulo et Gonstautiuo Magno ad Christi 
bdem coiiversis sermones. 

“Narravit viginti propeannos fluxissc, quum 30 infantes, priusqnara 
voces primas formarent, certo loco concludi fecerit, adhibitis custodibus, 
ne nutricea in earum gremio lactentes ad loquendum pusiones provocan- 
tea propriam et nativam linguam edocerent; ut hoc exponmento dis- 
ceret, quo ijjiomate jam adultiores facti uterentur ; quod illius gentis 
ritus et leges sequi vellet, ciijus lingua loquerentur ; sed vanns has 
fuisse suas cogifcationes et studia, quod nullus eorum distincte et intel- 
ligcnter verba formaverit ; quare eo tempore nullam aliam a sua legem 
admississe. 

** Post multam tergiversationem et contradicentium conatus, potes- 
tatem nobis fecit Cambaiae templum erigendi ; idem pro Siiido teiitatum 
impetrari non potuii, ob acres et vebementes quas expert! sumus adver- 
santium reclamationes.” 

“ The king is gifted. with a wonderful memory so that, although ho 
can neither read- nor write, ho knows whatever he has heard learned men 
discoursing about, ^r whatever has been read to him. He sleeps little 
and lightly, and spends a good part of the night in hearing history read 
to him. If any stranger comes to Court, ho at once sends for him, and 
minutely inten'ogates him as to what he has seen, and by what road he 
has travelled. At about midnight he retires for half an hour for his devo- 
tions, and then his learned men assemble and dispute with one another. 
One night I chanced upon them, and found them discussing the point 
BO new and incredible to Muhammadans, “ Can God have a son ?** The 
king set his chronologist* to dispute with me, and when I soon van- 
quished him, he ordered a more learned man to help the non-plussed one. 
On the fourth day of the moon, musical instruments, in which he much 
delights, were brought in, and also some images and.among them the 


* Perhaps Mir Fntlialldh of Shifdz. 
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likeness of the snn which he worships each day at dawn. Bat thinking 
that I might object that the sun was not God, but only a created 
thing and the work of God, he ordered it to be removed, and straight- 
way the idol vanished. There was then brought in the likeness of our 
Saviour bound to a pillar, and this he placed on his head as a sign of 
reverence and worship, (a thing which ho did ‘not not do to the image 
of the sun). He took pleasure in hearing the narratives of the conver- 
sions of St. Paul and Constantine the Great. 

“ He told me that nearly twenty years kgo ho had thirty children 
shut up before they could speak, and put guards over them so that the 
nurses might not t^ach them their language. His object was to see 
what language they would talk when they grew older, and he was 
resolved to follow the laws and customs of the country whose language 
was that spoken by the children. But his endeavours were a failure, for 
none of 'the children came to speak distinctly. Wherefore, at this time 
he allowed no law but his own. 

After much vacillation and many attempts of opponents, ho 
authorised ns to build a church at Cambay, but we could not get per- 
mission to build one in India proper (?) ” 

The Latin is apparently a translation of a Portuguese original, and 
perhaps does not always convey Xavier’s meaning. If the words ad 
quartum luncLe had been ad qnartam (lioram) nocHs, the account would 
have agreed better with that in the Ain (see Blochmann, p. 156). Still 
the resemblance between Abu-l-Pazl’s and Xavier’s accounts is striking. 
It is interesting to have the tradition confirmed that Akbar could not 
read or write. 

The story about the children is curious, and shows that Akbar re- 
peated the experiment of Psarametichus, the king of Egypt, (see Hero- 
dotus) on a larger scale. There seems no doubt that Akbar really made 
the experiment, for Badaoni tells us that he did so in 988 A. H., i. e., 
1680, which would be nearly twenty years before r598 when Xavier was 
writing. Badaoni’s account is very circumstantial. He says that at the 
end of three or four years all the children who survived were found to be 
dumb. • 

The rest of Xavier’s letter is taken up with the account of an 
Armenian who wanted to marry his late wife’s niece, and of the danger 
that the fathers fell into for refusing to celebrate such a miirriage. 
There is also an account of the Hindu Avatars and of their four ages. 

Pignero’s letter is written from Lihor and describes sonfe conver- 
sions, but does not contain anything of interest at the present tim^. 
Xavier’s letter shows that Akbar continued to worship the sun down to 
1598. It thus adds son\pthing to our knowledge of Akbar’s religious 
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views, and Mr. Blochmann’s statement, ^in, p. 212, that we have no means 
of following up Akbar’s religious ideas after 1596, requires modification. 
Xavier remained at Court till some years after Jahangir’s accession. 
He eventually returned to Goa and died there in 1617. 

I conclude with the following extract from a letter of Sir Thomas 
Hoe. ft gives the English version of the Jesuits’ successes, and it is 
also interesting as confirming Jahangir’s statement that his father died 
a pious Muhammadan. 

Sir Thomas ^oe’s letter from AJmir of 30th October, 1616, page 686 
of Purchas, Part I. 

“ In this confusion they (the Muhammadans) continued until the 
time of Akbar Shah, father of this king, without any noise of Christian 
profession, who being a prince by nature, just and good, inquisitive after 
noveltied, curious of new opinions and that excelled in many virtues, 
especially in piety and reverence towards his parents, called'in three 
Jesuits from Goa whose chief was Jerome Xavier, a Navarrois. After 
their ari'ival he heard them reason and dispute with much content on 
his, and hope on their part, and caused Xavier to write a book in de- 
fence of his * own profession against both Moors and Gentiles, which 
finished he read over nightly, causing some parts to be discussed, and 
finally granted them his letters patent to build, to preach, teach, convert 
and to use all their rites and ceremonies as freely and amply as in Rome ; 
bestowing on them means to erect their churches and places of devotion, 
so that in some few cities they have gotten rather Templum than Eccle- 
eiam. In this grant he gave grant to all sorts of people to become 
Christians that would, oven to his Court or own blood, professing that 
it should be no cause of disfavour from him. 

“ Here was a fair beginning to a forward spring of a lean and barren 
harvest. Akbar Shah himself continued a Muhammadan, yet ho began to 
make a breach into the law, considering that as Muhammad was but a man, 
a king as he was, and therefore reverenced, he thought he might prove as 
good a prophet himself. This defection of the king spread not far, 
a certain outward reverence detained him, and so he died in the formal 
pfOfession of his sect. 

“ Jahdngir his son, the present king, being, they say, of this new fancy 
and never circumcised, brought up without any religion at all, continues 
BO to this hour and is an atheist.” 






Instead of the ordinary Nos. Ill and lY of the Journal, Part II, an 
]']xtra Number will be issued towards the end of the year. 
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It is a well known fact that Thon-mi, the son of Aim, who was one 
of the chief ministers of king Sroh-tsan Gampo, introduced the art of 
writing in Tibet. Ho studied Sanskrit under several ’eminent Buddhist 
professors of Magadha for many years, and after acquiring a thorough 
knowledge of the sacred literature of the Buddhists, returned to Tibet, 
wliere he was cordially welcomed by his illustrious sovereign. During 
his residence in Magadha (A. D. 630 — 650) he enjoyed high reputation as 
a scholar and holy man, and was called by the name Sambhota or the ex- 
cellent Bhota, i. e., a native of Bhot (Tibet). He wrote seven treatises 
on the newly fotmed written language, besides his celebrated grammar 
in verse which all beginners in Tibet commit to memory. • 

During the reign of king Sroh-tsan Gampo and his immediate 
successors translations of Sanskrit books were occasionally made in 
Magadha by Tibetan students studying atS^ri Nalendra (Xulanda), but 
np regular attempt was yet made to translate the sacred books into 
Tibetan. At this period the thirty-four letters, which Sambhota had 
introduced from Magadha and jvhich he had shaped partly after the form 
of some of .the ‘ Wartu ’ characters of Magadha (see Plate I), were found 
adequate for the conveyance of thought in writing. Then the language 
of Tibet^ was in its infancy and free from words either of Indian or 

Chinese origin. 

• 

• [With this paper may be compared Mr. Hodgson’s account of the variouB 
New&ri and Uhotiya characters, published with numerous plates, in the XVlth 

volume of the Asiatic Researohes, 1828. Ed.]] * 

• « 

r 
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During the reig^ of king Thisroh Den-tsan, Buddhism was made 
the state religion of Tibet, and the Pon religion was suppressed by 
royal edicts, and the country of snows attracted the attention of the 
Indian Buddhists. S'auta Bakshita, one of the professors of S'ri 
Nalendra, visited Tibet where he was appointed the spiritual advjscr to 
the king. Thisroh embraced Buddhism with ' that earnest devotion 
to religion which marked the character of Aioka. , Hq was determined 
to follow that monarch’s footsteps in the propagation of his adopted creed. 
At the advice of S^anta Bakshita ho founded many religious institutions 
in central Tibet. Not satisfied with the religious works of minor im- 
portance which he had already done, the king desired the Indian pandit 
to introduce Buddhist monachism in his kingdom. In order to help 
S^dnta Bakshita in this important work, the king invited Acharya 
Padma Sambhava, a native of Udyana, who was at this time travelling 
in Magadha. With the help of these two Indian pandits the king 
founded the famed monastery of Sam-yea after the model of the monas- 
tery of Uddandapuri of Magadha. He richly endowed this monastery, and 
provided it with spacious accommodation in buildings designed in the 
Indian fashion for the residence of one hundred and eight Indian pandits. 

The two Indian pandits commenced the introduction of Buddhist 
monachism by initiating seven Tibetan young men into the order of Bhik^ 
shu. After the completion of Sam-yea the king invited many Buddhist 
scholars from Magadha to conduct the work of translating Buddhist 
• sacred scriptures into Tibetan, During the reign of this king and his 
successors, down to the' accession of the apostate Lang Darma to the 
throne of Tibet, the work of translation was carried on with vigour. 

, With a view to make Sanskrit accessible to- the Tibetans, and also to 
save the Tibetan students, desirous of learning Sanskrit, ‘ the trouble of 
an Indian journey and residence, the Tibetan Lochavas (Sanskrit 
scholars and interpreters) wrote commentaries on Sanskrit grammars and 
translated Sanskrit dictionaries into Tibetan. The works of the best 
authors of ancient India, including, those of Kapila, Valmiki, Vydsa, 
Pdnini, Kalidasa, &c., were also translated. The thirty-four Tibetan 
letters of the alphabet, that were introduced by Sambhota to form the 
basis of the Tibetan language, were now fgund insufficient for this kind 
of work. To facilitate the transliteration of Sanskrit words into Tibetan, 
additional letters were required. These they supplied by the simple 
method of inversion and duplication of some of the existing Jlibetan, 
letters. 

It is worthy of remark that a tongue which in its nature was 
monosyllabic, when written in the characters of a polysyllabic language 
like the Sanskrit, had nefiessarily to undergo some^ modification. The 
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reRult of these two opposite foroes, operating on the Tibetan, was its 
conversion into a dissjllabio language. The tongne of the Tibetans 
being unaccustomed to pronouncing polysyllables and combinations of 
several consonants with one vowel, phonetic rules to help in pronuncia- 
tion vfere formed; and though they were not written down by the 
Tibetan authors for the guidance of students, they were handed down 
^orally. It does not (ippear to me that the Tibetans ever pronounced 
their words as they wrote them. 

The thirty-four letters were now increased to fifty (see Plate 
II, No. b), and henceforth the Tibetan alphabet became capable of 
more extended use by the addition of aspirates, long vowels, and 
compounds. 

The Chinese professor Ssan than S^an S^i, who visited Sam-yea at 
the invitation of king Thisron Dou-tsan, was so much struck with the 
capacity of the Tibetan characters to express Chinese words with their 
curious intonation and phonetio peculiarities, that he undertook both 
to transliterate and translate some of the Chinese works into Tibetan 
and certain Tibetan works into the Chinese langfuage. In an inscrip- 
tion found at Sam-yea it is mentioned that he (Ssan than S'an S'!) com- 
pared the two languages and shewed their resemblances at the great 
monastery of (Gssan yan mi-hgyur Lhun gyis-grub) Satn-yea. I here 
give a copy of the inscription (see Plate VI, No. 1). 

The written language of Tibet has undergone slow but gradulal 
changes from the time of its formation between 640 and 650 A. D. to the 
present time, but a description of these changes does not fall within the 
scope of this short paper. I shall, therefore, only confine myself to 
dividing this long period into five divisions, having regard to the nature 
of the changes the language has undergone. 

The first or the earliest penod extends from the time of king 
Sron tsan Gampo to the accession of king Thisron Deu-tsan to the 
throne of Tibet. 

The second period extends from the reign of king Thisron to the 
assassination of Thi Ralpachan. 

• The third or dark period, daring which both literature and Buddhism 
collapsed, is the gap between the reign of Langdarma and the revival of 
Buddhism by Ati4a and Brom-thn under the auspices of king Yeio hod in 
the beginning of the 11th century. 

The fourth period, daring which the study of Sanskrit was consi- 
dered a necessary accomplishment for the scholars of Tibet, began with 
j^ti^ and Brom-tan and terminated with the downfall of the Sakya 
hierarchy. 

The fifth period, which commenced with (he rise of the Gelng-pa 
(yellow cap) school, continues to the present day. 
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Tho Tibetan antbors have divided the age of their langpiage into 
two parts according to its grammatical variations : 1, Dag-hih, or the 
old grammar period, which belongs to the age of the compilation of 
the Kahgynr and Tangynr as well as to the Sakya hierarchy ; 2, the 
Dag-sar, or the modern grammar period, which properly dates from the 
time of Tsoh khapa and continues to the present day. 

In the third or dark period the Pons did not adopt the newly 
formed language for wnting their mystical mantras and charms. It is 
said that in that dark age the Pons used t6 make their amulets and 
charms of coloured bark of trees, rags and thread, and consecrate them 
by the hands of their, priests without written charms. 

In tho second and fourth periods greater use of the Sanskrit charac- 
ters was made, mostly in ornamental and mystical writings. In the 
grand sanctuary of Sam-yea, Lan-tsha characters were written and 
painted and engraved on prayer cylinders, walls, tapestries, doors, and 
chapels. On chaityas and votive piles there were numerous inscriptions 
written in the Lan-tsha character, which exist up to the present time 
round the central sanctuary of Sam-yea, (see Plates VIII and IX). 

During the fourth period when the study both of Sanskrit and 
Chinese was encouraged by tho rulers of Tibet, the Svayambhu or 
Bahjuh characters of Magadha were introduced into Tibet. This form 
of characters, as its name Svayambhu or * ** self-existing * signifies, is the 
most sacred of all the characters known to the Tibetans. When any 
mark resembling the Svayambhu letter, is found on any rock, place or 
thing, it becomes an object of veneration to the Tibetans. 

Atii^a on his way to Central Tibet is said to have seen the mystic 
• Oip ’ miraculously inscribed in Svayambhu characters on a rock at the 
site of the great monastery of Sakya, and from that be predicted that 
it would in time to come be the scene of a great hierarchical government. 
This prediction was fulfilled to tho very letter. Svayambhu characters 
are said to be observable on the leaves of the celebrated tree of 
Kumbum {ku~hum Xf hundred thousand images), the birthplace 

of Tson-khapa. Abb6 Hue who visited Kumbum has given, in his 
travels in Tibet and Mongolia, a very graphic account of the result 
of * his examination of tho leaves of that famous tree.*^ The pious 


* *'It is called hoimboumf beoaufle, aooordiDg to the legend, it sprang from 
Tsong-kaba’s hair, and bears a Tibetan character on each of its leaves. 

“ It will here be naturally expected that we say something about this tree itself. 
Does it exist P Have we seen it P Has it any peculiar attributes ? What about its 
marvellous leaves P All these questions our readers are entitled tq put to ns. We 
will endeavour to answer as categorically as possible. 

** Yes this tree does exist, and we had heard of it too often during our journey 
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pretend to find STayamblm diaraotera on rocks, oavems, human' sknlls, 
&c. (see Plate V, h). 

In Plate V, c are specimens of the S'a-chhen (t. e., corpulent 
or fleshy) form of a second kind of ornamental sacred writing, probably 
introduced ^iu Tibet during the Sakya hierarchy. There is a form of 
the TJ-clian characters, Called Khon sen or the ‘ lion-hearted ’ character, 
so called on account of their inside being very narrow. This, too, was 
invented by some ol the Sakyapa hierarchs (see Plate V, h). 

The specimen in Plate V, e, called the S^intu Jod-pa or the 
‘finished or well described’ characters, with the vowel o inherent in 
them, were probably introduced both in Tibet and ^ Mongolia by some 
of the early Sakya hierarchs. These resemble the Yugur (Oigyur) 
characters, called the ‘ Gyasor yige * by the Tibetans. This form is 
found in almost all the old seals of Tibet. I am unable to name the 
letters individually, but I have obtained a transliteration of the sentences 
with their translation in Tibetan. I here attach both, with the English 
translation of the Tibetan version written in S'iutu Jo(2-pa characters. 


not to feel somewhat eager to visit it. At the foot of the mountain on which the 
Lamasery stands, and not far from the principal Buddhist temple, -is a great square 
enclosure, formed by briclc walls. Upon entering this wo were able to examine at 
leisure the marvellous tree, some of the branches of which had already manifested 
themselves above the wall. Our eyes were first directed with earnest curiosity to 
the leaves, and wo were filled with absolute consternation of astouishnieut at finding 
that, in point* of fact, there were upon each of the leaves well-formed Tibetan 
characters, all of a green colour, some darker, some lighter, than the leaf itself. Our 
first impression was suspicion of fraud on the part of the Lamas ; but, after a 
minute examination of every detail, wo could not discover the least deception, the 
characters all appeared to us portions of the leaf itself, equally with its veins «,nd 
nerves, the position was not tho same in all ; in one leaf they would be at the top of 
the loaf j in another, in -the middle; in a third, at tho base, or at the side; the 
younger leaves represented the characters only in a partial state of formation. * The 
bark of the tree and its branches, which resemble that of the plane tree, are also 
covered with these characters. When you remove a piece of old bark, the young 
bark under it exhibits tho indistinct outlines of characters in a germinating state 
and, what is very singular, these new characters are not unfrequently different from 
those which they replace. We examined everything with the closest attention, in 
order to detect some trace of trickery, but we could discern nothing of the sort and 
the perspiration absolutely trickled down our faces under tho influence of the sensa- 
tions which this most amazing spectacle created. 

» More profound inteUeots than oura may, perhaps, be able to npply a aatiafao- 
t«ry explanation of the myateries of this aingolar tree j but as *0 us, wo altogether 
give it up. Our readers possibly may smile at our ignorance ; but we core not So 
that the sincerity and truth of our statement be not suifpeoted.*’ 

Abbe Hue’s travels in Tartaiy, Thibet and China, \^1. II, page 63, 
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Translation of Yugur Sentences.^ 

(1.) Jampal yat (Manjii G-hosha) is the Lord of speech and 
elocution. 

(2.) The goddess Yahchan-ma (Sarasvati) milohed the wishing 
cow of science. 

(3.) The noble Tshah-pa (Brahma) holds the treasures of the 
four-fold classes. 

(4.) The chief of the Dhara^is can send forth fortune and bliss 
to the dead. 

(5.) Thus the holy ones are not liberal in promises ; 

(6.) But if their promises with difficulty once can be gained, 

(7.) Those remain certain as figures cut on rocks. 

(8.) These they do not gainsay even to death. 

The specimens in Plate VII, No. 1, also a form of Gya-ser-yige, are 
wholly unintelligible to me. This kind of character was used by the 
successors of Ghinghis Khan and Qublai in golden tablets. I believe 
some specimens resembling this form of Yugur characters, are given in 
Yule’s Marco Polo.f 

During the decline of the Sakya hierarchy Rin-chhen Pnnpa, one 
of the most powerful chiefs of Central Tibet, became the patron of 
learning. He , invented the curious form of symbolical writing for 
secret state correspondence, which is called after his name, i. e., Rin 
puA yige. I have obtained a copy of some of the Rin pun yige and 
have illustrated them in Plate IVa. 

The specimen in Plate Ya was invented by Sakya Pandita 
Kunga/i GyaZ-tshan, who was appointed spiritual guide of Goyug and 
Gotan, the grandsons of Ghinghis Khan. Kunga^ gave the square form 
to the Tibetan characters, a modification of which he introduced in 
Mongolia prior to the invention of the modern Mongolian characters. 

The two forms of characters, contained in Plate Yf and g, were 
probably designed by the Kahgyud and Gelugpa hierarcTiies. One 
of these is a modification of the Lan-tsha characters, and the other that 
of the ordinary Tibetan characters written with rounded corners. 

* (1.) S'bra ma gad di namag pyuli yaiiab naphar na myag ia, 

(2.) Ta byak ajath sS tsho ka dsnk Bak sha tot sha chosbi tabs. 

(3.) Kamah h nat shakar fia rfio nayili nah hassona la ssit. 

(4.) Dajiya nadi iiamad gahb syaiir tsyir in kas rcboh. 

(5.) Ssi bmal be, laa sa thsakb si tsa fisbe ki ay ohhi dsa. 

(6.) Tshad ye lam fin ap tsap si ail dsab tshyn tb iSa. 

(7.) Thlod ^hiko irb sa ssi aclihi ^In. * ** 

(8.) Nitads taha ohh i be athiss 1 sath tshad fttshyntt. t 

transliterated Yngnr Mongolian sentences, 
f [See his vol. I, pp. 14, 29, 30, 169^844 ; and the plates fit pp. 342 and 472. Ed.] 
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The monograms in Plate Vc?, are in Lan-tsha characters. It is 
not easy to ascertain the date when this design was made in Tibet. 
They^ are found engraved on rocks, or slabs of stone, in votive piles, and 
on boards used in caves and corners of temples. I conjecture they were 
designed and matured by the five Sakya hierarchs who are recognised 
as the successive manifestations of Manju Ghosha, the god of science and 
learning. 

In Plate VT,,Nos. 2 and 3, there are two forms of Khando yige, i. c., 
* the letters of fairies.* ^hese characters were used in the old Nihma 
works, said to h.ave been discovered under rocks by some of the Tertons 
or ‘ discoverers of sacred treasure.* • 

In PJato VII there are six specimens of ornamental characters, of 
which I'—N’o. 1 is used in seals and tablets. 

I^^o. 2 is the modified form of the Tibetan characters, called Chhag- 
lohi yig gsar, i e., ‘the letters invented by Chhag Lochava,’ a celebrated 
translator of Buddhist works. His name is mentioned in Sumpa’s 
chronological list of Tibet. 

No. 3 is .the form that was given to*. the Tibetan characters by the 
historian of Tibet, called Hgos Lochava or Lama Shonnu dpal. Ho 
wrote the history of Tibet called Debther iS^on-po. This form is 
called Hgos lohi yig gsar, i, e., ‘ the now letters of Hgos Lochava.* 

No. 4 is the form of Tibetan characters introduced by Skyogs 
Lochava. These letters are called Skyogs lohi yig gsar, i, e., * the new 
Icttei's of Skyogs Lochava.* 

No. 6 is failed No-mtshar-yig gsar or ‘ the curious now letters.* 

No. 6 is tlie form of ornamental Tibetan used in the monastery of 
Rdorje-gdan. 

The symbols', preceding each set of letters (Plates I — ^VIII) are 
called mgo-yig (lit. head-letter), and are always used to introduce 
writing. They represent the sacred invocation ‘ Om.* 

In the appendix of Csoraa*8 Tibetan grammar there are specimens 
of three forms of Tibetan characters and one form of ornamental San- 
skrit ; viz., 1, tJ-chan (or headed) ; 2, U-me (headless) ; 3, Dutsha 
(round or granular), and 4, the Lan-tsha Sanskrit. These four forms 
being known to the Cis-Himalayan Buddhists, both Csoma and Jaschke 
obtained specimens of them. 

I. The XJ-chan is confined to printing, and sacred writings, on 

paper, stone and wooden blocks ; to inscriptions on cloth and paper for 
flags, amulets, charm boxes, and prayer wheels, &c. ; and to inscriptions 
fof casting lots. — Plate II, a. • 

II. The U-me form is in general use, all over the country, it being 
the chief medium of conducting business in the Writing of every day life 
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of the Tibetans. It has four subforms ; viz.^ Plate II, e, (£, and Plate 
III, a, c. 

(1.) Pema tshng-ohhnh : — small roundish letters, used in elljgant 
writings, epistles, and love-letters. — Plate III, a, h, 

(2.) Khyug yig ; — running hand letters, used entirely in business 
and correspondence. — Plate III, c. 

(3.) Ka-dp6 or Khug^ yig rKah rift : — long-legged letters for copy- 
writing, exercises in penmanship, &c. — Plate II, No. c. ^ 

(4.) Dpe yig rKan thun : — short-leggecf letters for manuscripts, 
books, Ac. — Plate II, d. 

III. The third form called Du-tsha (Hbru-tshag), which is seldom 
used for the above four purposes, !s used in public notices, placards, 
signboards, names of books on covers, and in making covers of goods, bales, 
furniture, &c., (see Plato III, d). Almost all the Pon books are written 
in this form. It appears to me that the Pons, out of their antagonism to 
Buddhism, were averse to adopt the Laii-tsha form of Sanskrit in their 
sacred writings and inscriptions. They, therefore, gave the orjiamental 
shape to the U-me chaxu.cters, and thereby formed the Du-tsha, (sec Plate 
III, e). As in course of time the Pon religion declined, it (Du tsha) fell 
into disuse. Still the largest use is made of it only in Pon monasteries. 
The U-me form is now-a-days taking its place in the writing of notices 
and signboards. The three forms of characters are, however, modifica- 
tions of that form of the Devanagari which was current in Magadha 
during the 7th and 8th centuries A. D.* The U-chan, U-mc, and 
Du tsha run parallel to each other in their shape. — Plates II and III. 

I'V[. The Lan-tsha (Ranja) form of Sanskrit is exclusively used in 
writing title-pages, headings of books, orna.mental inscriptions, tapes- 
teries, painting, sacred objects and symbols, Ac., Ac. It was introduced 
in Tibet from Magadba. — Plates VITI and IX. 

' 

Some Pre-historic Burial-places in Southern India. — By A. Rea, M. R. A. S. 

(With two plates.) 

Megalithic and earthenware tombs at Palldvaram. • 

These remains, consisting of groups of dolmens, and round and 
oblong earthenware sarcophagi, are found around and over a range of 
hills to the east of the village of Tri^ulur about a mile to the east of the 

* ** The Tibetan alphabet itself, as has been noticed in other places, is stated to 
have been formed from the Devanagari, prevalent in Central India in l)he seventh 
century. On cony>aring the forms of its letters with those of various ancient 
Sanskrit inscriptions, particularly that at 6ya, translated by Mr. (now Sir Charles) 
Wilkins, and that on the column at Allahabad, translated by Captain Trover and Dr. 
Mill, a striking similitude will be obse^ed.*’ Csoma*s Tibetan grammar, page 204, 
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cantonment of Pallivaram. A rock-cnt cave on an adjoining hilf shows 
that the place was in existence in the days of the Pallavas, or probably 
abonf or before the 7th centniy A. D. The name itself shows the origin 
of the town, and, from the extensive nature of these burial-places, the 
settlement was probably a largo one. Like all this part of the country, 
included in the kingdom 'of Tondaimandalam, it would finally be wrested 
from the Pallavas and fall under the sway of the conquering Gholas in 
iiie 11th century. That it did so, is proved by the existence of a ChoJa 
temple in the village of TifiiSuldr. The tombs themselves most probably 
belong to the earlier settlement of th,e Pallavas, for they seem to be 
anterior in date to the 11th century. Stone circles similar to these 
exist near Amardvati, and at vai^ous places once part of the Pallava 
kingdom. Oblong earthenware sarcophagi have been found in the dis- 
tricts of Chingleput Nellur and North Arkab ; and the more common 
round or globular earthen tonics exist at places in the Chingleput 
Salem, Madura, Malabar and most other districts. Sir Walter Elliot 
believed that the dolmens were erected by the Pallavas, and this view 
seems to be to a certain extent borne out by subsequent observers, in so 
far as it relate*s to the fact that the Pallaval^ may have erected dolmens ; 
it is very doubtful if they could have erected all of them. In the dol- 
mens themselves, however, there is great variety of form observable in 
the various districts, and if these were all the work of one race of people, 
the differences would have to be accounted for by the forms adopted or 
practised by the various sects or castes. The problem is one not so 
easily solved, for dolmens with a greater or less similarity to each other 
exist, not only over the whole of India, but also over a great portion of 
the world. If we assume that the Pallavas or Kurumbars erected those 
in India, how is the resemblance to these in others, found out of India, 
to be accounted for ? But even in India itself, though the Pallavas 
were undoubtedly a powerful dynasty, there is no proof that they had 
sway over anything like the whole of India. This being so, those me- 
galithic remains, found outside the limits of the ancient Pallava king- 
dom, must have been erected by a different race or races from the Palla- 
vart Carrying the point still farther, when considerable difference of 
plan, design, or arrangement is found — for example, circles, squares, and 
the almost infinite variety of classes of megalithic remains, — not only over 
wide areas within the limits of the Pallava kingdom, but even in those 
in close proximity to each other, how can it be proved that they were 
all erected, by the Pallavas ? If it is admitted that they may have 
erected certain of them, it must be qualified by the inferred supposition 
that the differences in arrangement must be due to the forms used by 
different castes or sections of the tribe ;• for, in a conservative people 
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like the' Hindtis, it would be an anomaly to find one caste practising a 
plurality of methods in the disposal of its dead. The Pallavas probably 
erected one or more classes of megaliths or other tombs in common with 
other races of the time. They could not have used all the different 
varieties we find existing. To ascertain which they really did use, we 
must find which forms are the commonest around the remains of the 
principal of their settlements. It has been suggested, originally I think 
by Fergusson, that the distribution of the dolmens might be due to the 
wanderings of a primeval tribe over tho differ-out parts of the globe. It 
is to be feared, however, that any such primeval remains must not bo 
looked for on the present surface of the earth, but in one or more of tho 
strata at some distance below it. Tho preseTit level cannot by any pos- 
sibility be such as was the surface in primeval times, else wo must as- 
sume, that if primeval remains are now found on tho earth's present 
surface, -high above the strata which, each successively, formed tho sur- 
face in early times, then the earth in those days |nu8t have been unin- 
habited ; but, 1 think this is hardly asserted. The dolmens now Been 
cannot be much more than p. thousand years old, else they would have 
been silted up long ere this. They cannot therefore be such as were 
erected by primeval tribes, though it is quite possible they may be tho 
descendants or copies of dolmens which really were erected in such early 
times, and which may now exist with other fossilized remains of the 
time at some considerable depth underground. Tliis might be expected ; 
for, from the very earliest times, man must have had a reverence for his 
dead, and taken steps to mark the spot of its burial by tho erection of 
some such rude monuments. Fergusson, in his Rude Stone Monuments 
has treated this part of the subject very clearly, going into the earliest 
forms of sepulture practised by primitive tribfes, and showing how they 
developed under the effects of a more advanced civilization. 

At Pallavarara, the stone circles occupy a position by themselves on 
the tops and sides of the hills, whereas the oblong and round earthen 
tombs stand on the sloping ground around and at some distance from 
the base; and all close to or on the surface. As the earthenware tombs 
are found scattered over one and the same piece of ground, they must 
have been used by one race, and by one section of it. They have all, 
certainly at one time, had high lids or covers, and had they been sunk 
in the earth till these were below the surface, — as tho tops are now all 
away^ and the rims of the tombs themselves are now above or on the 
Buiface of the ground — it would lead to the inference that the ground 
line in those days had been from three to four feet higher than it is now- 
a-days. Had there been no mounds, it would require to have been so, 
to cover the high somi-globulai* lids of tho round tombs. This df course 
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would be absurd, for except in cases where the surface earth is* washed 
away by rain or in similar exceptional instances, it will be found that 
the tendency is for the surface to rise by continual accumulations of 
soil, rather than fall. Ancient remains continue to si^ below ground, 
or more strictly become covered up in proportion to their age. This 
will bd found to be always the case, except in cases where there is some 
counteracting cause at work. Now the most probable explanation of tho 
^position of these tbmbs is, that they would seem to have been placed in 
the earth with their rim about or near the surface, and the lids above 
it : this was then covered up by a mound. -The mound would gradually 
wash down, and as it went, the lids of the tombs would disappear also, 
leaving the tombs themselves exactly as wo find them or just about the 
surface of the ground, and without their covers. It is out of tho ques- 
tions to suppose that tho surface could have been so much higher than 
it is now ; and the only possible way by which tho high lids of tho tombs 
could be protected or covered would be by a mound.* We have endea- 
voured to show that tho practices of modern burying castes may bo 
referred to as elucidating some of the ancient customs connected with 
these tombs ,- and in this instance tho placing of the tomb partly above tho 
natural surface of tho gr6und, has its counterpart in tho burying of the 
body up to its waist in the grave. (See subsequent remarks on tho 
subject.) 

Regarding the foregoing remarks on the gradual silting up of 
ancient remains, it may be observed that the fact, if properly investi- 
gated, might be the means of settling many disputed questions regarding 
tho age of mcgalithic and other remains. Very little really is known as 
to tho actual age of such tombs. Various dates have of course been 
assigned, but only on surmise ; nothing certain has yet transpired to 
definitely fix their actual age. Now this silting of the soil goes on 
steadily from year to year, and, if tho total accumulation in a century be 
known, we would ]^Brvo an important factor in ascertaining their date, 
from ^their position above or below ground. Various other matters 
would of course have to be taken into consideration, such as any pecu- 
liarities erf the locality. For instance, remains on the sides of a hill, 
may silt up but gradually or not at all, through the water rushing down 
the sides and carrying away the accumulations of soil. These ar# ex- 
ceptions ; bnt in ordinary circumstances, tho process must go on with 
ceaseless regularity. Most of tho ancient remains now hidden by 
mounds, have been covered by this natural process ; very few can have 
been artificially concealed. It can certainly be used as an auxiliaiy to 

* Seo farther remarks on the mounds, under tho article on the Paravai tombs, 
also Plate X, 
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. other means of fixing the date of certain remains, if not always with 
certain exactness, at least approximately. If we examine the section 
of a monnd covering a building whose date is known, such as the stupa 
at Amar&vati, several distinct former surfaces can be seen, marked in 
dilEorent instances by bricks or marbles which have fallen o£E, and are 
now lying on the level, several feet below the present surface. By pro- 
portionally dividing the height of the section of the earth bank, the 
accumulations of each century, which has elapsed since the erection of 
the building, can be almost exactly fixed. In^ this instance the appli- 
cation of the theory proven an important fact, namely, that the destruc- 
tion of the stupa had been going on 'from the time it was deserted till 
it was completely covered up by the mounds ; and disproves the suppo- 
sition that the building must have remained complete till it was dis- 
covered at the beginning of the present century. This is proved by the 
finding of marble slabs at different levels. Some were lying about the 
level of the floor ; these could only have fallen off when there was little 
or no accumulation of soil. Others again, were at varying levels above 
the floor line, these must have fallen when the ground line had risen or 
been silted up to the height at which they were found. This is alluded 
to simply as an exemplification of the application of the theory. It can 
undoubtedly be applied to aid in solving the problem of the age of these 
megalithic remains. It has been asserted that those earthenware tombs 
at Pallavaram were once enclosed by. stone circles, though now no trace 
of them remains. It may have been so in certain cases, though from 
observations of similar examples at other places they would seem to 
have been simply covered by mounds. The stone cii'cles oven yet exist- 
ing in the vicinity seem to enclose an entirely different class of tomb. 
It# would be curious that these circles on the adjoining hills, enclosing 
the megalithic tombs, should even still exist in almost perfect condition, 
while no traces remain of circles at the earthen sarcophagi. 

The round tombs are pointed on the bottom, and terminate in one 
leg. They are all near the surface, and, in most cases, their upper 
rim has been broken away, through projecting above ground ; and for 
the same reason their covers are now away. On excavating one of these, 

I found a portion of an outer and separate rim remaining around ttfe 
tomb itself, and advanced the theory that they must have been covered 
by a^semi-globular lid, like an inverted chatty placed on the top. From 
some complete examples which I subsequently examined in the Madura 
District, 1 found this theory entirely borne out, for in those cases in 
which the lid still remained, its form was almost exactly a replicate of the 
tomb itself, only of a slightly greater diameter, so that it might be easily 
placed over and bncloso the tomb proper (see Plate X, fig. 2). ]{fone of 
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the former observers of those remains at PalUvaram focmd any traces 
of iron, or other metal weapons or utensils ; nor were there any bones. 
In one of a number which 1 opened, some bones were found ; these were 
in a very decayed condition and uncalcined. A number of small earthen 
vessels have been found, principally in the round tombs : the oblong 
sarcophagi seem particularly devoid of such relics. In one of these 
latter I found a small oblong tomb placed inside the larger one, and 
from this I suggested that this oblong form may have been used for 
the females of the tribe*: for, in certain cases with the Hindds at the 
present day it is the practice to bury the infant along with the mother. 
The bodies in the round tombs would be the males^ placed in a crouch- 
ing or sitting position. Certain tribes or castes among the Hindds still 
bury their dead in this position, though of course not in a receptacle, or 
enclosed tomb. The female is buried in a horizontal posture, and the 
male in a sitting position. In an interesting article* on prc-historic 
tombs in Malabar, it has been stated that the protuberance on the bot- 
tom of such round sepulchral urns probably signifies a representation of 
the os uteri ; being emblematic of the religious ideas connected with the 
earth- goddess, •and that such a burial was emblematic of the retuim of 
the individual to the womb of Mother Earth. The same idea was after- 
wards advanced in reference to the Palldvaram tombs. 

The chief sect which adopts the custom of burying, (uttara-hriyd)^ 
is the Lingadharis or certain followers of S^iva, — who, in most cases, 
bury their dead in a sitting position. The grave is partly filled up to 
the waist of the deceased, when, after the saying of mantras and other 
ceremonies hjive been gone through, the friends who are present, throw 
in handfuls of earth till they raise a low mound over it, Sanyasis aro 
always buried ; they are considered so holy that they have no need of 
the ceremonies necessary for baser mortals. Boys who have not under- 
gone the ceremony of upanayanam (similar to the Anglican confirma- 
tion) ; by some castes, all unmarried girls ; with the Sudras, those under 
the age of ten ; those who die of small-pox, and soldiers who die in 
battle, all are buried. A relic of the ancient custom of placing food 
with the deceased {pretdhdram or ioodiovihe spirit) still exists in the 
practice of cooking different kinds of food, and taking it to the burial- 
place, scattering it there. The remains at Pallavaram are evidently those 
of a burying people, and not of those who first cremate, and afterwards 
collect and place the burnt bones in the ground. 

Dr. Burgess had suggested that one or more of the earthen tombs 
should be i^moved to Madras, but from the brittle condition in which 


* Logan, Malabar, 1S87, Vol. I, p. 181. 
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they all were, it had been stated that it was impossible to remove any 
of them in their entirety. This oertainly seemed to be so ; the tombs were 
bulky, and the earthenware had so little cohesion, that it could be easily 
powdered between the fingers. The work thus seemed to be, if not 
altogether impossible, at least one of considerable difficulty, and require 
ing great care in execution. In addition, none of them were in a per- 
fect condition ; they were all cracked throughout, and it seemed that on 
any attempt to move one, it would instantly fail to pieces. As the 
removal therefore, of such a large unwieldy mass of ' cracked earthen- 
ware presented some rather peculiar difficulties, it may not be uninter- 
esting to recount tl^e method successfully adopted. On inspection, I 
first decided that it would bo useless to attempt their removal if the 
earth had been taken from the inside. Though this added greatly to 
the weight, it was unavoidable, as the onl^ cohesion the tombs had, 
rested in the hard earth which filled the interior. The tomb removed 
(see Plate X, fig. 1) is 6 feet long, 1 foot 8 inches deep, and 1 foot 
6 inches broad, and has two rows of five legs. Like all the others it had 
a number of cracks over its surface, these were cemented, as, had this not 
been done, eveiy piece would inevitably have separated whenever touched. 
The earth was cleared from around it, leaving it standing free on the 
ten legs. It was then lightly wrapped round with straw ropes ; and 
bamboos were placed longitudinally above and below. Some packing- 
case planks were then cut to the necessary size, so as to form an en- 
closing box. Two planks were placed along each side, with upright 
supports fixed so that one would be nearly opposite each leg of the 
tomb ; the wooden legs were cut so as to stand about 9 inches longer 
than the earthen ones. The box — open above and below — was then 
slipped over the top, and a hole dug in the ground below each wooden 
support, so that the box could be lowered till its lower plank was level 
with the under surface of the tomb. The space between the. tomb and 
the sides of the box was then packed with straw,, and a tarpaulin laid 
over as a cover. Cross bamboos were then inserted below, between each 
of the legs, and supported by ropes lashed around and over the top of 
the box. To ensure the safe lifting of the whole, the earth was cleared 
from under the tomb legs, thus leaving it suspended in the box. Large 
bamboos were then lashed over the top, and it was safely lifted to the 
surface. From thence it was removed to my tent half a mile distant. 
Before removing it further, it was considered desirable to put on some 
additional supports, as at that time the whole weight rested on the 
transverse bamboos below. Brackets of wood were therefore cut to fit 
the curve of the earthenware under surface ; these were put underneath 
and fixed to the box sides. A longitudinal plank was then placed be- 
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low each row of the tomb legs, and, after the necessary cross-supporting 
pieces had been attached, the whole was removed by rail and cart to the 
Madras Government Museum. On its arrival, the two longitudinal 
planks, and cross wooden brackets wore removed from under the large 
case, leaving the weight of the tomb resting on the bamboos as on its 
first removal. The legs of the box wore then cut nearly level with 
those of the tomb, and it was lowered to the floor. As the earthen legs 
were not all of one 'equal length, wedges of varying thickness wore fixed 
in below each ; *the ropes supporting the bamboos were then unwound, 
and the packing case lifted o£E. On removirfg the wrapping of straw 
rope, the tomb was found to be all right, without t^y new cracks, even 
in spite of the shaking it must haver got in the journey to Madras. 

A pyriform tomb was also removed to the Museum without much 
difficulty. The earth wfc left inside ; the tomb wrapped round with 
straw rope, and placed point upwards in an ordinary packing case. (See 
Plato X, tig. 2.)* 

In addition to the two large sarcophagi, a number of smaller articles 
were also unearthed and removed to the Museum. These are — 

No. 1. — A round lid, broken in seven pieces ; was probably meant 
as a cover for No. 2 ; colour a reddish brown with black on the surface, 
(Tam. Channake,) 

No. 2. — A pot, unbroken ; evidently intended for rice or rice 
water. It is not dissimilar in shape to some chatties used by the people 
now-a-days ; colour a reddish brown ; 6^ inches diameter. (Tam. Kanji- 
chatti.) 

No. 3.— 'Small, nearly round chatty, unbroken ; probably intended 
for some liquid ; red colour ; 5 inches diameter. (Tam. Kuduvi.) 

No. 4. — Lota, partly broken, by being crushed against the under 
side of the tomb ; red colour ; 5^ inches diameter. (Tam. KuduvL) 

No. 5. — A small cup or chatti ; probably for curry or similar 
food ; rod colour ; 3^|«inohes diameter. (Tam. Kattara,) 

No. 6. — Similar to No. 5 ; 3^ inches diameter. 

No. 7. — ^A round piece of earthenware, broken in two pieces ; con- 
cave on one side, with a groove around its rim ; convex on the other, 
with a piece broken away from the apex ; colour red, but black on the 
surface. It has most probably been a lid, as the groove on the rim would 
seem to show ; 4^ inches diameter. (Tam. Ohdnnake,) 

No. 8. — A variety of No. 7 j 6^ inches diameter. 

No. 9. — Similar to No. 6 ; 6^ inches diameter. 

, * None of the pyriform tombs as yot aeon at Pallavarain have their covers 

complete. The majority of them have lost all trace of it . the one removed has 
none. 
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Nob. 1 to 7 were fonnd in a pyriform tomb ; and Nob. 8 and 9 in 
another, with fragments of other chatties. 

I think there seems a probability that some at least, if not all, of 
the ntensils which we find in these tombs were originally placed, not 
in, but over them. In almost every case traces of a potteiy lid remain ; 
with the pyriform tombs this was an inverted chatty with a large head 
moulding on the rim. With the oblong tombs, a flat slab of earthen- 
ware has, 1 believe, covered them in every case : some of these have dis- 
appeared, but fragments are always found inside. Now, in some tombs, 
there is simply an accumulation of e|oil, which has broken through the 
lid by its weight, aigid in these, the contents are usually in good preser- 
vation, and not lying on the bottom, but scattered about the inside. 
In others again the tomb is filled with earth and large stones, and in 
these, the chatties are usually broken, and Ae pieces are not on the 
bottom of the tomb, but are at different depths such as we would ex- 
pect them, if they had fallen in with the mass of earth and stones 
through the broken lid. If the tomb had been intentionally filled with 
earth, which ^ is very unlikely, the people would have shown some dis- 
crimination in filling it, and not used blocks of stone for 1110 purpose. 
Then, if the small chatties had been originally placed inside, we would 
find them all on the lowest surface of the earth which fills the tomb ; 
but in no case arc they all so. On one of the oblong tombs which I 
partially exposed, I found a piece of its fiat lid remaining at one end, 
and resting on it were the remains of a few broken chatties. These 
would thus seem to have been placed over and not in the tomb : if this 
portion of the lid had been broken, the small chatties would have found 
their way inside as in other excavated examples. All these facts are 
confirmatory of the theory of a mound having once covered each tomb. 
The earthenware would resist the superincumbent weight for a time, 
but becoming cracked by the expansion and contraction of the sur- 
rounding earth, would give way, and a mass of ^arth would fall in. 
This again, would cause a hollow in the core or centre of the mound 
itself, and so hasten its being washed down by the weather. 

The first seven articles enumerated above, are exactly those which 
the ideas of those early people would suggest as necessary for the pro- 
viding of meat, drink and lights for the spirit of the deceased. In some 
parts of China this custom still prevails. They believe that the hills 
— which they use for burial places, — are inhabited by spirits which 
protect the graves of the dead. They therefore offer to them a» sacrifice 
of food, wine, and incense or candies. The graves at Pallavaram are 
all either on the hills, or on the sloping ground immediately below theni. 
This may have been the result of the ancient edict which forbade the 
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use of fertile land for burial ; or it may have been that the same idea 
which the Hindds, along with other nations, have of the sacredness of 
the hills, induced them to choose such places for the deposit of their 
dead. The ancient Jews had such a belief; we see the Chinese and 
^otber nations have it ; and that such is not foreign to the traditions of 
the Hindds is evinced by some of their finest carvings of deities and 
most sacred shrines being placed on the hills. The custom now-a-days 
of placing a pot of ^ood at a grave may be the lingering traces of the 
earlier custom. Even wHh castes which bury their dead, — and, the 
evidences point to these relics being the work of an aboriginal people 
who used burial in preference to cremation, as t)^e bones 1 found are 
not calcined — no custom of placing such a number of utensils seems to 
prevail now, nor do any of them use any such receptacle for the body. 
With such a conservatiii^ race as the HLudiis, who take ages to change 
any of their customs, it seems a very sufficient reason for assigning these 
antiquities to a very early period in the history of this country. 

These ancient burial-places in South India are known to the people 
by various names which indicate the belief that they are temples, and 
not places of sepulture, for example, Pandava kavil^ or temple of the Pa^- 
davas. It is curious tliat this should be the same idea once firmly be- 
lieved in by Antiquaries in Europe, till dispelled by Fergusson, who 
conclusively proved that they could only be temples in the sense that 
they were shrines of the dead, and might bo shrines of the votaries of 
ancestor worship. 

hfygaUtJiic remains at Perianattam near Ohingleput, 

These consist of some fine groups of kistvaens and stone-circles. 
On the Villiyin hill, there are three or four tombs ; and on the northern 
face of the Yallari hill are from sixty to seventy examples. At least 
four classes of remains exist on the Villiyin hill ; they are — 

(1.) Stone-circlest with kistvaens or dolmens in the centre, 

(2.) Circles, with no surface remains in the centre, 

(3.) Kistvaens or dolmens, without circles, 

• (4.) Pottery sarcophagi, without stone enclosures. 

The remains generally are much the same as the megalithic tombs 
at Pallavaram ; but whereas at that place only one or two examples of 
the dolmens — in the centre of circles — occur, at Perianattam a large 
number exists in almost complete preservation. Of the first class, above 
noted, ovpr a dozen were noted. They are formed of a number of large 
stones laid together, roughly forming three sides of a square, leaving 
tlfe fourth side open, and the inside clear. A large flat «lab is laid over 
the top of these as a roof. Close around the central group is a pile of 
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smalleD' stones, gradually rising towards the centre in a sort of cairn 
or mound. At a distance of a few feet from this first or inner circle is 
an outer concentric one, foi*med of blocks of stone, each stone about two 
or three feet in diameter j this outer ring encloses the tomb. Some of 
these stone-circles are quite complete, others have only a few of the 
central stones and outer circle remaining. A 'few stones from some of 
the circles had evidently been quite recently removed. 

The majonty of the remains consists of those noted under class 2. 
Borne of these circles are quite complete, without a stone out of place, and 
they havd no trace of any'thing repiaining or having been in the centre. 
If there had been dolmens in the centre, their removal would have dis- 
turbed some of the stones in the outer circle : but in numbers of ctises I 
observed no displacement. The earth level inside the circle is some- 
times about two feet above the surrounding soil, forming a raised circu- 
lar platform of earth ; this may bo due to a mound having been inside 
the circle and gradually washed down. One of these had a circle of 27 
feet in diameter with 27 stones laid closely together : the inside level 
was 2 feet above the surrounding ground. 

Of class 3, there are a number of examples. Eor claBsificalion, 
they might be included under those of the first, for they are simply the 
kistvaens or dolmens with their suiTOunding circles either wholly or 
partially removed. One had nine large stones laid together, with a flat 
slab, 6 feet by 5 feet and a foot thick, laid on the top. 

Of class 4, only one partially complete example was seen projecting 
above the ground surface, but broken pieces of thick pottery at different 
places shewed that others did or still do exist there. The one referred 
to, was almost identical with the pyriform tombs at Palldvaram, and 
measured 1 foot 6 inches in diameter and 2 feet in depth. It was badly 
cracked, and had only some broken pieces of earthenware and large 
stones in the earth inside. This tomb, and the megaliths occupy the 
same relative positions on the hill as do the same t;lasses of remains at 
Palldvaram. The stone circles are on the knolls and higher slopes, and 
the earthen urns lower down at the very base of the hill. No indica- 
tions of the long earthenware coffins were observed, but it is quite pro- 
bable they may also exist here. 

An excavation was made in the centre of one of the simple stone 
circles, to ascertain what class of tomb it enclosed. The circle was in- 
complete, and without oentral dolmens. I only found two bones, and 
several broken pieces of small chatties. The shaft was carried down 
to a depth of 4 feet, but nothing else was found ; these relics were 2 
feet from the surface. Other remains there may once have been, but 
possibly th^ have been intentionally removed at one time or other ; 
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or it might point to there having been a tnmnlus or mound insdie the 
circle, in which case the funeral urn would be close to the gpround sur- 
face, and when the mound disappeared, the relics would go also. The 
fragments of pottery may be of service in a classification of such articles 
found at other places : they are quite different from the chatties fouud 
in the t’allavaram earthenware sarcophagi ; the pieces are moulded and 
have rude attempts at ornament. The contents of the Pallavaram tombs 
are all quite plain, and, with the exception of the crude notchings around 
the top of some of the larger tombs, there is no ornament of any sort ; 
nor is there absolutely any on any of the sirrall chatties yet found. As 
far as can be made out from these fragments, the outline also would seem 
to have differed from the others. The rim around the earthen sarcophagus 
seen at Porianattam, instead of being a bead-moulding as in some at 
Pall&varam, is moulded in a sort of spear-shaped section. 

Another circle, which had only one of the centre stones remaining, 
was examined ; but this had the appearance of having already been dug 
into at some previous time or other, and nothing was found but broken 
pottery. Could time have been had for an examination of one of the 
complete kistVaens, some relics, no doubt, would have been revealed. 

Megilliths xed Exeteeuwiitie Saucophigi laouED Madura.. 

Dadampatti, 

At Dadampatti, on the eastern outskirts of the village, are traces 
of about a dozen megalithic tombs. Some have been at one time or 
other partly excavated, probably for the ti'easure they were supposed to 
contain, or for the large slabs of stone of which they were formed. 
Those remaining show a largo stone kist underground, formed of stone 
slabs on the top, sides and’ bottom. These have once on a time been 
enclosed by stone circles, but in only one case does this remain, and 
that, only partially. 

Close to these, a large stone covered a round earthenware tomb. 
I removed the slab and came to the tomb itself at over 3 feet below the 
ground surface : it was shaped like the pyriform earthen tombs at Palla- 
varam. The semi-globular earthen lid, which had once covered it, and 
which would extend up to the stone slab on the surface, was broken, but 
a few portions of it remained. Arranged around the outside of the rim 
was a series of chatties, but all broken ; from the different fragments, 
there seem to have been about half a dozen of them ; they were all very 
soft and brittle. One of a reddish material is shown in Plate XT, 
fig. 1. It is semi-globular, broken, 7^ inches in diameter and 4| inches 
d6ep, with moulded rim and groove around the outside. Another was 
a portion of a black-glazed double-ringed stand for supporting the other 
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(P]. XI, fig. 2). It is a fragment only, bat the production of the carves 
gives a diameter of 7^ inches with a depth of 2^ ; similar articles com- 
plete are shown in figs. 60, 61. Another fragment (fig. 3) is pear- 
shaped, of a thin material, red below, but black inside, and also black 
on the exterior where the rim had been ; another of the same kind, more 
complete, is shown by fig. 27. The tomb had a 'bead-moulded rim ; and 
the portions of the coyer which remained, overlapped it by 10 inches ; the 
edge of the cover rim was plain without moulding. 1 cleared the fnside, 
and found a few bones and an iron spear head (fig. 4). The g^round 
around the exterior was extremely hard, and in digging it out — at 6 feet 
from the surface— the men turned out a large frog, which had been em- 
bedded in the solid clay. The animal had a semi-transparent look, and 
died a few minutes after being brought to light. 

Mr. Turner found a similar tomb at Paravai, the contents of which 
were some bones and chatties (figs. 5 to 8) and a large number of beads. 
Fig. 5 is a fragment of a ring-stand, similar to figs. 2, 60 and 61, it is 
black-glazed,* 4| inches in diameter, and 2f inches deep. Fig. 6 is a ebatti 
of a reddish colour, Gi inches deep, and 7 inches at the widest diameter. 
Fig. 7 is a chatti ; brownish red, slightly mottled with dark spots, and 
glazed ; moulded rim ; notched ornament round body of pot ; 8 inches 
deep, and 9 inches in diameter. Fig. 8 is a ebatti ; reddish colour ; slight- 
ly different in shape from the above ; no ornament ; 6 inches deep and 
6 inches in diameter. The beads found in this are peculiar and inter- 
esting. Some are of a reddish semi-transparent material, with milky 
streaks through them ; a few are of a greenish hue, and others of white 
crystal ; most of them have a design in white inlaid work, the lines 
^ seeming to have been graved on the surface, and the white enamel filled in. 
These are important, among other respects, in that they resemble beads 
found at the seven Pagodas. Sir Walter Ellioi states,t that such 
articles have been picked up near some mounds there. . Mr. Loverithal 
of Vellore showed me a number he had collected himself. The mounds, 
referred to, were supposed to cover remains of buildings, but excava- 
tions revealed nothing in the shape of masonry. From a comparison of 
the beads from the seven Pagodas with those found in the Madura tomb, 
1 am convinced the former came from burial places also, which would 
explain the absence of buildings expected by the excavators. The other 
articles mentioned as being found by Sir Walter Elliot seem to com- 
pletely confirm this theory. 

A few of the most typical of the beads from the Paravai tomb are 
illustrated in Plate X, fig* 3. Those marked a are red, h are red or 

^ 6oe further remarks on this ** glaze or gloss. , 

t Carr's jSeven Pagodas , p. Ii9. 
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yariouB shades, o is red with white streaks, d is green, and e are red 
crystals. 

These seem to be rather annsnal, for I found none in any of the 
tombs I examined. 

Another tomb removed from Paravai to Madura, was opened by 
myself. Inside were a Quantity of human bones, evidently those of a 
large-sized person. An unusually large number of utensils were also 
fbum^il^teon in all. (PI. XI, figs. 9 to 23.) 

Figs. 9 to 14 are bowl-shaped, with a double curvature on the 
body. They have, as all the others, a slight'glaze, and are of a rich red 
colour speckled with black spots. They vary ii^ size from 5| inches 
to 6 ^ inches in diameter, by 2 ^ inches to 3| inches deep. 

Figs. 15 to 21 are also bowl-shaped ; but, with the exception of fig. 
18, which has a slight hollow round its outer upper surface, are of a 
plain convex curve. They are black inside, and black on the upper sur- 
face of the exterior, merging into red on the under side. They vary in 
size from 6 - 2 ' to 8 ^ inches in diameter, by i to 2 ^ inches deep. 

Fig. 22 is a chatti, similar to fig. 7 ; 8 inches in diameter and 7i 
inches deep. * 

Fig. 23 is a small vessel, semi-egg-shaped ; broken. It is black in- 
side, and on the exterior has the beautiful merging of the two colours, 
black and red, so characteristic of the pottery found in this neighbour- 
hood ; 5 inches in diameter and 4^ inches deep. 

Paravai, 

At Paravai the tombs are of earthenware, pyriform-shaped. They 
occupy a level piece of waste land to the east of the village. A great 
many appear above the soil, covering an area of several acres. I ex- 
cavated one, and found it to be completely filled with hard compact 
earth and stones ; there was neither trace of bones nor chatties, not even 
a fragment : the interior was coated with lime. Probably it may have 
been emptied at some previous time or other. 

Another I excavated, and found a number of bones and a skull, the 
latter being very nearly perfect (lower right of Plate XI), and two small 
broken vessels (figs. 24, 25). The bone forming the skull mostly remains 
in position, and the^ other broken fragments could, I doubt not, be fitted 
on : it is in very good preservation. 

Fig. 24 is bowl-shaped ; black inside, and black and red outside : 5f 
inches in diameter and 2 ^ inches deep. 

Fig. 25 is similar to fig. 23. 

^ The last tomb examined here was perfectly complete, with cover in 
position. The tomb and cover were cracked in different places, but no 
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piece was out of place. The contents might therefore bo expected to be 
complete. The cracks were sufficiently wide to admit of soil finding its 
way inside along with moisture. This tomb and others I have since 
examined, perfectly corroborate the theory I previously advanced in a 
report to Government, that all such tom^ as these seemed to have had 
a lid on the top. I find also on comparing their' proportions, that those 
pyriform tombs at Pallavaram are all broken oil nearly midway^own 
their original depth. This may have been the result of theirUlving 
been placed half their depth in the earth (see‘Pl. X, fig. 4>, the upper 
portion above the ground level being covered with a mound. As the 
mound was washed down, the portion of the tomb above the ground 
level would disappear also. Wo might account for others remaining 
perfect, with their covers complete, through having— tomb and mound — 
been placed in a hollow depression in the ground. The tumulus 
silting-down would not disperse, but remain and fill up the hollow 
ground. In these burial-places, a considerable silting-down has undoub- 
tedly been in progress since the time they were first used; for, 
though they now mostly present a uniformly level appearance, tombs 
at one place may be several feet below the present surfhce, while at 
others the broken middle circumference of a tomb only appears. This 
would argue irregularity of the ancient surface. The contents of the 
tomb referred to above were four articles and other fragments of glazed 
earthenware (PI. XI, figs, 26 to 29), and a large quantity of crumbling 
human bones, all embedded in loose fine-grained oc^rth. 

Fig. 26 is a large bowl-shaped vessel, 10 J inches in diameter by 5 
inches deep ; black inside, black and red on the exterior ; with rim 
mould externally and internally. It is the only one of its class found 
among all the examples I examined. 

Fig. 27 is a conical-shaped vessel, 6 inches in diameter by Of inches 
deep ; colour, black and red. 

Fig. 28 is cup-shaped, 4J inches in diameter and 5 inches deep ; 
black inside, and black and red outside. On the black surface, next the 
rim, is a peculiar attempt at ornament, met with on a few of the articles 
found in this district ; I have as yet seen it nowhere else. It seems 4o 
have been put on in another colour, and this, coming o£F, has left a dull 
mark on the glazed surface. Some portions of the aolour still adhere, 
and it appears of a whitish tinge. The marks are shown as small spots 
or short lines, arranged in groups of seven curved concentric linel, point- 
ing diagonally downwards from the rim. (See Plate X, fig. 5.) 

Fig. 29 is a large chatti. Si inches in diameter and depth ; colour 
red. It is similar to figs. 7 and 22. ^ 
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The tombs at Axiapan&di, on the Bonfch-east outskirts of Madura, 
are all of earthenware and pyriform in shape ; they stand in a piece of 
waste ground to the east of the village. The grouad in its extent and 
general appearance exactly resembles that at Paravai. The tombs ap- 
pear above the ground singly and in groups. They vary considerably 
in One, which I- dug out and removed, contained the bones of a 

child. It measures 1 foot^2i inches in diameter, by 1 foot 7 inches deep. 
Others I saw, evidently broken off about tbei?* middle circumference, 
measured 3 feet 6 inches in diameter. These were the largest of any. 
All these were of a coarse red earthenware material, of a very different 
clay from the finely-grained light material of the enclosed smaller 
articles. Some few tombs, however, always small, which I noticed most 
particularly at this place, were made of a thin black and red glazed 
earthenware like that of the small vessels, about three-sixteenths of an 
inch thick. This species of tomb was comparatively limited in number ; 
they were evidently used by a superior class, and — from the bones 
found inside -j seemingly by females. One of this latter form of tomb, 
on examination, was found to contaih three nicely-shaped littlo vessels. 
(Plato XI, figs. 30 to 32). 

Fig. 30, small pear-shaped lota, 2^ inches in diameter' and 2 inches 
deep ; colour, black inside, black and red outside. 

Fig. 31, small-nocked chatty, with painted bottom ; 3^ inches in 
diameter and depth ; colour, black and rod. 

Fig. 32^ double ring or stand, probably for fig. 31 ; 3J inches in 
diameter and If inches deep ; colour, black. 

A tomb of the more ordinary earthenware I next dug out, remained 
with its globular cover complete. It measured 3 feet in diameter, and 
4 feet deep including the lid. As usual, it was cracked in different 
places. The expansion and contraction of the moist earth which had 
found its way inside tlirough the cracks could hardly leave it otherwise. 
It stood doop in the ground, with none others appearing on the surface 
within a considerable distance of it. In this I found one solitary vessel 
(!^ig. 33) 4f inches in diameter and 5 inches deep, similar in shape to 
Fig. 28. There were no other fragments, and as the tomb was complete, 
none could have previously been taken out. Very different is this from 
the fifteen articles found in the one from Paravai (with figs. 9 to 23). 
Doubtless there were reasons for the difference — perhaps the poverty or 
wealth of the deceased, his surviving family, or some custom peculiar to 
these people. This one may have been the last of his family ; the grave 
was apart from the others and buried deeply in the ground. In this 
one, I found a skull with some of the bone reoaaining ; and the rest in 
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almost perfect outline, through haying been filled in with the clayey 
soil. Its outline should be of importance in pointing to the class of 
people who originated these remains. The bones of the skeleton are 
large-sized, and evidently those of a person over the ordinary height. 
The proportions of these and most others found in the ordini^-sized 
tombs should, 1 am afraid, throw some discredit on the popular native 
legend, that people lived to a great age, shrunk into pigmies, and were 
then so buried. This fiction seems to be very general, for I heard it 
related by people at all these places I visited. * None of the bones, found 
in any of these graves, were*calcined. In another tomb, of thick earthen- 
ware, I found some bones and three vessels, besides broken fragments 
of others. (Figs. 34 to 86.) • 

Fig. 34, a necked chatti, inches in diameter and 4^ inches deep ; 
colour, black and red. 

Fig. 35, similar to figs. 28 to 33 ; 5^ inches in diameter and 44 
inches deep ; colour, black and red. 

Fig. 36, semi-oval vessel, 5 inches in diameter and 3^ inches deep ; 
colour, black and red. 

In a broken specimen of one of the small sarcophagi^of thin fine 
glazed material — four articles were found (figs. 37 to 40). It was about 
18 inches high and was simply an enlarged example of fig. 27, with a 
series of grooves on the outer surface, parallel to and near tho rim. 

Fig. 37 is a small cup-shaped vessel, 4^ inches in diameter, and 3| 
inches deep ; colour, black and red. It has the peculiar dotted, diagonal - 
lined ornament I previously remarked in fig. 28 ; in this case the gi*oups 
are of four lines each. 

^ Fig. 38, a necked chatti, 5^ inches in diameter and 4} inches high, 
colour red. 

Fig. 39, similar to fig. 36 ; colour, black and red. 

Fig. 40, small bowl-shaped vessel, 5^ inches in diameter and 2\ 
deep ; colour, black and red. • 

In some fragments close to the tomb, in which were the above, I 
found a small semi-globular pot nearly complete ; size, 4 inches in dia- 
meter and 3 inches deep : colour, black and red, with the ornament on 
tho black, before described. The small tomb found at this place, and 
which I removed complete to Madras, was opened after my return. 
Removing the soil, I found fragments of two small chatties, and also 
figs. 42, 43 and 62. 

Fig. 42 is a small cup-shaped article, 3} inches in diameter and 
depth ; colour, black and red. 

Fig- 43, a %mall-neoked chatti, 7 inches in diameter and 54 inches 
deep. Its colour is red, but on one side is an irregular patch of glazed 
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blaok colour, similar to that on others described. It would seem as if 
some of the organic substance which causes the black had been un- 
intentionally mixed with the red clay, out of which the chatti had been 
made ; or it may bo duo to the burning, as I shall note further on. 

Fig. 62, a small semi-egg-shaped cup, 4f inches in diameter, and 
3J- inches deep : colour, ‘black and red. It is similar in shape to one I 
found at PalhWaram ; this other has no glaze, however. In addition to 
fhese, I found a number of bones and a skull. The skull had been some- 
what crushed against the tnside by the chatties, but I was able to remove 
it in as complete a condition as it was fouhd. Its bone lining is very 
thin. It is shown at the left foot of plate XL The bones — as were to bo 
expected from the size of the tomb-^are small-sized, and those of a child. 
The tomb itself is shown — reversed — in the upper centre of plate XI. 

Figs. 4Ji to 61 are articles previously collected from various tombs 
at Paravai by Mr. Bartclls, Inspector of Police. 

Fig. 44, a small bowl-shaped vessel, inches in diameter, 1] inches 
deep ; colour, black and red. 

Fig. 45, a lid with moulded handle on top ; 5 J inches in diameter 
and 4 indies high ; colour, black. It is very similar to another I found 
at Fiilldvaram.* The checked rim for fitting the top of the vessel, which 
they wore intendod to cover, is the same in both cases. . This one is 
slightly higher in proportion to its diameter than i.ho other. 

F'ig. 4(5, a double-curved bowl, with moulded rim ; 5| inches in 
diameter and 2 incjhcs deep; colour, black and rod. 

Fig. 47, a bowl, 5^ inches in diameter, and 2 y inches deep ; colour, 
black and red. 

Fig. 48, a bowl, 61- inches in diameter, 3 inches deep ; colour, same. 

Fig. 49, a bowl, 6| inches in diameter, 2 \ inches deep ; colour, same. 

Fig. 50, fragment of a similar vessel : colour, same. 

Fig. 51, bowl, 6 inches in diameter, 2^ inches deep ; colour, same. 

Fig. 52, bowl, 5^ Inches in diameter, 2 inches deep ; colour, same. 

Fig. 53, a very small vessel, inches in diameter and IJ indies 
deep ; colour, black : is of a heavier material than the others. 

* Fig. 54, a small double-curved vessel, similar to, but larger than 
Fig. 53 ; 4 inches in diameter, Ij inches deep. 

Fig. 55, a small double-curved vessel, similar to, but larger than 
Fig. 53 ; 4 inches in diameter, 1 inch deep. 

Fig. 56, a small loti, similar to Fig. 30 ; 3^ inches in diameter and 
2J inches deep ; colour, black. 

Fig. 57, cup-shaped vessel, 3f inches in diameter, 2| inches deep ; 
colour, black and red. The material is particularly thifl and light. 

* Sco No. 7 under description of articlos found at Fall avarain. 


1 
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Fig. 58, semi-egg-shaped cup, similar to Figs. 23, 36 and 39 ; 
inches in diameter, 4 inches deep ; colour, black and red. 

Fig. 59, double-moulded ring stand, with necking between the rings 
pierced through ; 4J inches in diameter, 2| inches deep ; colour, black. 
The surfaces are all smooth, black and glazed, with the exception of the 
under inner surface, which has been left rough, and wants the glaze. 

Fig. 60, Do. Do., but larger, with the ring opening wider, 5J inches 
in diameter and 2| inches deep'; colour, black. 

Fig. 61, Do. Do., 6|: inches in diameter," 2f inches deep ; colour, 
black. 

The two preceding articles are complete examples of the fragments, 
Figs. 2 and 5. 

One striking peculiarity in all these articles is the surface glaze, if 
it might be so called. It might be more properly described as a gloss, 
as it has little or no hardness or brittleness, but has more the appear- 
ance of polish on wood- work or horn. It might be the result of some 
organic matter in the clay, rr probably may have been put on the sur- 
face only. This latter hypothesis finds credence for instance in Fig. 59, 
whore the material is black throughout. The portions intended to be 
seen when the vessel was in use, i, c., the top and exterior, are smooth 
and glazed, while the bottom side has been left rough by the potter, and 
is uuglazed. In one fragment, the outside is the usual black and red 
glaze, while the inside is dull black. A slight portion of the inner upper 
surface has the glaze, and it has exactly the streaked appearance of 
having been laid on "with a brush or rubbed with some material till 
polished, — almost certainly the latter. Had the glaze been caused by 
some material in the clay, it would have appeared equally on all sides. 
I showed one of these to Dr. Wilson, of the Presidency College, who 
thought it was not a true glaze. One other peculiarity is the difference 
in colour of material in the same vessel. One fragment shews this per- 
fectly — the black, the full thickness at the top, tapering down towards 
the bottom centre of the inside, where its thickness is a mere line ; 
while the red is thickest on the bottom, thinning up the outside, till it 
fades into the black at two-thirds of the height, (see plate X, fig. 6). 
This may be due to differeut clays, but it would be difficult to run the one 
into the other as shown on the section. If different, the red clay 
would be first turned on the wheel, the black afterwards gradually added 
to the upper snrfaces. The most probable hypothesis, however, is, that 
there is simply the one clay, and the different colours are due to the 
degree of heat applied in the burning. In the largo terra cotta images 
BO common in certain districts, the material used in burning was straw ; 
with this they were stuffed, and the fire applied left the inside a perfect 
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black, and the outside red. Straw is commonly used for the burning of 
some potter’s work, and it may possibly have been used for those now under 
notice. Most of those articles are either round or pointed on the bottom, 
and, if kept upright in the kiln, would require a support to steady them. 
If so, they might have been placed in the kiln in some sort of soil or clay 
bed ; this would partially protect the lower portion of their outer sur- 
face from the heat. The fire in burning would play freely on the inner 
Exposed surface and the upper outer surface ; these would thus be sub- 
jected to a more intense heat than the partially-protected bottom. 
Burned in this way, a certain heat would give the rod colour, and a 
greater would burn black ; the exact proportion of Jieat would leave the 
bottom red, the other flame-exposed portions black, as we now find them. 
One chatti already referred to (PI. XI, fig. 43) would seem to bear out this 
theory. It is a red colour almost throughout, with two small portions 
of the upper surface showing black blotches. It appears as if -the heat 
had not been sufficiently intense to fully blacken the top, and the fire had 
been banked or gone out, just as the black was beginning to appear, or 
before the temperature had been sufficiently high to give it the required 
shades. In regard to this matter I made inquiries of some native pot- 
ters in Madras, as to the black and red colours and glazing of the pot- 
tery. I showed them a specimen, and asked if they could explain the 
colours and glazing, and produce something like it. I was told they 
could do so, and that the black colour was caused by a nut rubbed on 
the surface ; a greater or less coating of the nutty substance giving a 
more or less tliickness of black in one material, hence the merging of 
the black into the red.* Tlie glaze was said to be produced by a species 
of nut likewise rubbed on the surface, and a certain degree of fineness 
could be given by burning the material with paddy husks or seed chaff. 
To tost these statements, I asked a man to come and make a piece of 
pottery before me, which should have all the peculiarities of that from 
Madura. Ho offered to come, and did come, but I regret the wetness of 
the weather prevented his attempting it. 

I have since been favoured by Government with the loan of a pam- 
phletf on some investigations conducted in the Salem District. Men- 
tion is therein made of red, and also black pottery some are said to 
have been black outside and red inside, and mce versa ; but it is not 
clearly stated, if the two colours occur on one side of the same piece of 
pottery, as in the Madura examples. Tliey had a glossy surface, and 
some were ‘‘ ornamented with transverse lines ” similar, I presume, to 

. * J6. 

t Jtfiport on TiMnnli in the f^nlem Distrief^ by the llev. Mr, Philips, 1872, 

X Ih. p. 6, paragvapli II. 1. • 
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those from Madura. A few were submitted to Dr. Hunter, then in 
charge of the School of Arts at Madras. His opinion on the “ glaze ” 
or “ gloss ’* was that “ the surface is not glazed, but is merely polished 
by rubbing it with the juice of Tootheo or Ahatilon Indicum, a mucil- 
aginous juice, somewhat like gum, that is used by the natives at the 
present day to give a gloss to black earthenware. The surface can be 
scratched with a knife, though it resists water. After rubbing the sur- 
face with the juice, the vessel is again fired, and a species of smear is 
thus produced which resists acids and water..*.....’’ “ Another method 

of producing a smear is in use in India, viz,^ rubbing the vessel with 
mica ground in water, and exposing it to heat.” This last method may, 
I believe, very possibly have beenf adopted in Madura, for most of the 
articles show small pieces of mica adhering to various parts of the sur- 
face. The beads found in these Salem tumuli would seem — from the 
description Dr. Hunter gives* of them — to also resemble those before 
mentioned. He says : “ They are made of carnelian, oniamented with a 
pure white enameT of considerable thickness, which has been lei into the 
stone by grinding the pattern, filling in probably with oxide of tin and 
exposing to heat. The enamel is very hard, cannot be touched with a 
knife, and is not acted on by a strong nitric acid. The small beads are 
made of white carnelian and icespar.” 

No description of the designs engraved on the surfaces is given, f 
so I cannot compare them in this respect ; but the material and method 
of inserting the enamel would seem to have been the same in both cases. 
The large urns excavated at Salem were of the common round kind, and 
many swords and other iron weapons were found in the tombs. They 
had thus probably been used by warriors or hunters. In only one of 
the Madura examples, at Dadampatti, did I find a portion of an iron 
sword. Tlie absence of such w'capons from their sepulchres would thus 
seem to show that the people in these parts of Madura had been a pas- 
toral race. 


Megalithic Remains 'near Kodaikanal. 

Falmi ITilU Kistvaens. ' 

There are quite a number of groups of kistvaens scattered about 
the sides of the valley west from the Perumal Peak ; these have been 
generally noticed in Mr. Sewell’s Topographical Lints cf Antiquities 
(Volume I, p. 288). In company with Mr. Turner, I visited one, which 
had been referred to by Bishop Caldwell. It is known as Arasi Parai, 

* Ib, p. 6, pQPi^, IT, 3. 

t They may probably be in the photographs, but the copy I had did not have 
these. 
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is about 3,500 feet lower than Kodaikanal, and stands on a level outcrop 
of rock midway up the east side of the valley west from Perumal hill. 
It consists of a group of kistvaens, enclosed by a regularly-built ma- 
sonry basement, measuring about 42 feet square. The stones forming 
the square are rough blocks, square-dressed on the exterior and fitted 
together without mortar*. Many of them have fallen out of position, 
and the blocks lie heaped up outside ; but the square can still be dis- 
tinctly traced. The soil is only a few inches in depth, and the walls 
have been built on the solM rock. Inside the enclosure are a number of 
kistvaens, in various stages of preservation— placed regularly side by 
side. These are formed by four upright slabs resikig on the rock, with 
a large slab laid on tho top. The kists and the rest of the space in tlie 
square enclosure have been filled up to the depth of a few feet with earth 
and stones. The remains stand north-east and south-west. We ex- 
amined a few of them, but found nothing but small pieces of broken 
pottery ; they seem all to have been rifled at some previous time or 
other ; I heard that some others in the vicinity had lately been privately 
opened, and beads found inside. Tlie side stones of the tombs stand 
generally in proper position, but the top slabs are very dilapidated, and 
one — that in the west corner — has evidently been lifted bodily, and 
thrown outside. The slab lies in a position where it could by no possi- 
bility have fallen naturally ; this does not, however, seem to have been 
done at all recently. The state of this group is one of general ruin. 

A milo to the north of tho previous one, and a few yards dowm from 
the path, is another fine group of kistvaens in very complete preserva- 
tion. It waS first discovered by Mr. Turner. This Has also the same 
peculiarity of a square enclosing basement. Being built on a very 
decided slope of rock, and the stones of the basement not placed verti- 
cally, but at right angles to the rock surface, many of them have fallen 
out of position. On tho north side, most of tho stones of the wall have 
fallen out of place anti rolled partly down the hill. The kistvaens 
themselves lie over at tlie same angle, but stand complete, with tho top 
slabs in their proper positions. Some of those are very large, and one 
of^them must weigh at least five tons. Tho position of this group is 
difPorent from tho other, standing north-west by south-east. It has not 
been altogether free from attempts at destruction, for one slab, at the 
west corner, has a piece four feet by two feet broken out of it by crow- 
bars, the marks of which are distinctly visible. Some one had evi- 
dently tried to throw tho stone out of position, but it being too heavy, 
they had commenced to break it up. When we saw it, it was in rather 
a dangerous position, for the side stone had been removed ; I therefore 
placed some stone supports under it. Tho attd^pted destruction may 
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have taken place many years ago, when the roadway was being con- 
structed, or it may have been through natives searching for treasure. 
The contents of this have, at one time or other, been cleared out, and 
wc only found a few pieces of broken pottery. These were interesting, 
however, in that they shewed the peculiar black and red glazed colours 
of the pottery found in the plains near Madura. If this does not show 
that these megaliths were erected by migratory sections of the tribes 
who used the others on the plains, it would at least prove they must 
have had some connexion with them, when they used the same kinds 
of pottery. It is curious that this should have been so ; the one class 
of megalithic remains have an enclosure of stone circles whereas the 
others are erected in a square enclosure. 

The square built basement of these kistvaons is a peculiarity in its 
way, and is but one of the many varieties of megalithic remains, per- 
taining" to different parts of the country. Cromlechs and dolmens are 
found, with slight variations in their cli|iracter, all the world over ; and 
it is also interesting to find that funeral jars, seemingly such as these 
we have lately been examining, are found in other countries besides 
India. Between Carthagena and Almeria, the remains of 'a pre-historic 
colony have lately been found, which are believed to have been inhabi- 
ted by some unknown race previous to the Aryans. Numbers of utensils, 
ornaments, and arms have been found, some without trace of metal, and 
others in stone, iron, and bronze, Bemains of bodies were found buried 
in large jars and in tiled square enclosures. This in Spain ; and in 
Africa also, an aboriginal tribe — in Taveta — have burial customs which 
are similar in soj|pe respects to those remaining in India. H'rom a recent 
'traveller and explorer* wo learn that “ after death the body is buried in 
a sitting posture, the left arm resting on the knee, and the head sup- 
ported by the hand, the contrary arm and hand being used by the 
women. When they have remained sufficiently long to be reduced to 
skeletons, the skulls of the man and his chief wife are taken out, and 
placed in deep, oval-shaped pots. These are laid on their sides at the 
base of dracsena trees in the centre of his plantation, where in the 
shape of good spirits they keep watch and ward over the welfare of 
the crops.” 

When wo find cromlechs, stone circles, and other megalithic remains 
in different parts of the world, presenting a wonderful ^ similarity in 
design and arrangement to each other, it would argue either a wander- 
ing tribe in early periods of ancient society, or different races having 
connexion with each other. Wc find in India megalithic and various 
forms of earthbnware receptacles for the dead, which havp evidently 

* Thomson, Tirough Maaai Landf 3rd edition, 1865, p. 110. 
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been nsed ooniemporaneouBlj with each other. The probability there- 
fore is, that these earthen tombs may perhaps be as widespread as the 
megaliths are known to be. Those buried in these ancient Indian jars 
could only have been placed in a sitting posture, similar to that prac- 
tised by.certain modem burying castes. It is certainly curious to find 
the same jars and a similar custom at the present day in Africa. A 
wider investigation might reveal a more widespread practice still pre- 
vailing in other countries. 


The Mother of Jahangir, — By MahImahopXdhtXyA KavirXja ShyImal 

DXs, M. R. A. S., P. R, H. S., Court Poet and Historian^ Udaipur. 

Translated from the Hindi hy Babi5 Ram Peas^d. 

It is curious that there should be any uncertainty about the name 
and family of Jahdngir’s mother,** is the opening lino of a paper by 
H. Boverid ge, Esq., C. S., published in the Bengal Asiatic Society*s 
Journal, No. 3* for 1887, page 164. 

A careful perusal of the paper, instead of removing the uncertainty^ 
gives rise to several fresh doubts and suspicions, which shall bo treated 
in this paper, in the order inwhich they occur. 

Q. 1. Was Jahangir*s mother a Hindu lady P 

This question must be answered in the affirmative, and of this 
reply proofs are given below. 

Q. 2. Was ignorance or prejudice the reason why the Muham- 
madan historians did not record the name of JahaDgir*s mother ? 

There should be no wonder if they were guided by religious or 
national prejudice in withholding her name from their works, few of 
which are totally free from prejudice — a fact that needs no confirmation. 

Q. 3. Was a Jodh Bai Jahingir’s mother ? 

No. The only lady of Jodh*pur wedded to Akbar (Jahdngir*s 
father) was Rukmdwati, the daughter of Rao Mall Dev by his concubine* 
Tipu. She had been given away in marriage to Akbar by Chandra 
Sen, the son of Mall Dev ; and she had no issue. 

Another Jodh*pur princess Man’mati, the daughter of Motd Raja 
Udai Singh, was married in the Samvat year 1645 (A. D. 1588) to 
Jahdngir himself, who named her Jagat Qosdyin or ‘ Mistress of the 
World.* Prince Khurram. afterwards the emperor Shah Jahan, was 
born of her. 

• • 

* The Hindd Rdj&s hod no scrapie in giving away girls of illegitimate birth 
in marriage to the Muhammadan emperors, who had the least objection to 
aooopting matches of ihis^nature. 
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Q. 4. Was a sister of Pah^f uncle of R4jd M4n Singli and 

a brother of Bhag’wan Dds, the mother of Jahdngir P 

Nb. I second the statement of my learned friend Mr. Beveridge, 
that, granting a sister of Fahar Khan vras in Akbar’s haram, she was 
not Jahangir’s mother. 

Then, as regards Fahdf Khan himself, Raja BhagVan Das (of 
Jaipur) had no brother of that name, as none of the eight sons of 
the Jatter’s father, Raj4 Bhar* * * § Mall, bore it. Perhaps by the word 
brother^ Jahdngir meant only a relative; as relatives of tho Rdj’puts, 
removed even by ten generations, are called brothers. 

Q. 5. Was Jahangir’s mother (a) the daughter or {h) the grand- 
daughter of Bhar Mall ? • 

(а) Jahdngir’s mother was the older daughter of Raja Bhdr Mall 
Kachhwdha of Amber (Jaipur). She had been married to Akbar, ac- 
cording to Abu-1-Fazl,t at Sdmbhar in H. 969 (A. D. 1562). 

Like Abu-1- Fazl, tho other Muhammadan authors have, through 
prejudice, omitted the name of this lady in their narrative of Jahdngir's 
birth. 

But Munshi Sujdn Rdi who is considered a relhible authority by 
the Persian authors, aud most likely derived the information relating 
to Jahdngir’s birth from the contemporaries of Akbar and Jahangir, 
plainly says in his Khuldsatu-t- Taivdrikh. j: that Jahangir was born of 
the daughter of Raja Bhdr Mall Kachhwdha, in H. 977 (A. D. 1570), 
which is also tho uniform statement of the Mirdt-i- AfUih Numd,^ the 
Siyai'u-hMutakhirin^ || and the Tdrlkh-i~liashtdu-d-dm Klidni.% Tlio 
historians of Kdj’ptitdnd likewise agree in stating Jahangir 'to have been 
born of an Amber princess. 

(б) The giunddaughter of Bhdr Mall (and daughter of Bhag’wdn 

Das) was married to prince Jahangir, and their nuptials were celebrated 
with great pomp and splendour by Akbar. Prince Khusinu was the 
result of the union. • * 

Jahangir writes in his Memoirs that, when this Begam committed 
suicide by swallowing a dose of opium* at Alldhdbdd, he married another 

* In the paper under discussion tho form Bihdri Mall is an error. Trans. 
[What proof is there for this statement ? En.] 

f Akbarnama, Vol. II, p. l08. The page in the Bib. Ind. edition is 157. 

t MSS. p. 221. Written in tho 40th year of *Alamgir*s roigii 1107 (A. D. 
1697). 

§ MSS. p. 216. Written in the 45th year of Shah *Alam II.*s roign, H. 1225 
(A. D. 1811), by Shah Nawdz Khan HasUimi of Delhi. 

11 Luck. Ed. p. 116. Written in H. 1195 (A. D. 1781) by Munshi Sayyid Ghnldm 
Busain. ^ 

f p. 71. Hyderabad, 1880 A. D. By Munshi gjiulam Imdin Khan. 
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Jaipur princess, the daughter ^of Jagat Singh (son of.M&i Singh and 
grandson of Bhag’wfin D&s). 

Q. 6. Jahdngir’s mother was not a Hindd lady, but a Muham- 
madan, the widow of Bairam Khan. 

This affirmation is contradicted by the statements made in answer- 
ing the last question. 

The widow of Bairdm named Salimah Sult&u Begam, was 

a very intelligent lady, possessing many virtues and accomplishments ;* 
she had certainly been maifried to Akbar, and was tho most distinguished 
of his wives, as Mr. Beveridge says, and commanded the respect o{ all 
the ladies in the zanana : but the lady, who had the honour of giving 
birth to Jahangir, was a Jaipur princess — a princess, Hindd by origin.t 

Q. 7. Was Ndr Jahdn entrusted by Jahangir to Buqiyyah Begam 
or to Salimah Sultan P 

Ndr Jahdn, when brought to Court after the assassination of her 
husband Sher Afgan, was kept in the charge of Ruqiyyah Begam (the 
daughter of Mirza Hinddl, one of Bdbar*s sons), the Begam of Akbar, 
next to Salimah Sultan in respect. 

Q. 8. Is the word Ruqiyyah or raqahah in the Iqbalndma P 

The Iqbalnama^ has the word Ruqiyyah^ the name of the daughter 
of Khalifah *Ali, cousin and son-in-law of the Prophet — which being 
regarded as a blessed one, is given by the Moslems to their daughters. 

The word raqahah^ would make no sense in tho passage in question. 

Q. 9. What is the correct meaning of the words wdlidah sahah-i~ 
ihesh ? 

This expression does not mean “ own mother,*' but a lady regarded 
as a mother for some reason {sahah}. 

Q. 10. What authority is there for tho statement that Salimah 
had adopted Jahdngir, after his own mother's death P 

Salimah Sultan was considered the guardian of Akbar’s zanana, 
and all the children of Akbar and Jahangir were tended by her : it was 
for this very reason that she mediated on Jahangir’s behalf, when he 
had fallen out with Akbar, and brought him to Court from Allahabad. 
Jahangir regarded her as his mother, and she in turn looked upon 

• Tho Mir&t-i-* Alam and the TdrCM ’i- Eh urahid Jdh€ give the details of her noble 
attributes. Her metrical compositions were signed MaMfi {hidden, anonymous). 

t It was impossible that a Hindu lady could, when married to a Muhammadan 
king, continue a Rind'd, at least in the eyes of the Hindus ; in that sense, it can 
be said that Jahangir’s mother was not a Ui-ndd lady. Trans. 

, t Lucknow Ed. 1870, p. 629. ^ 

§ Evidently there is a misprint in the Bib. Ind. Ed., the letter having lost 

a dot, we read raqahah ( ), instead of ruqiyyah ( ). Trans. 



74 


Sliydiual Dda — The mother of JaMngit. [No. 2, 

him as her son. But it should be borne j|i mind that there was no system 
of adopting children among the Muhammadans, if the word adoption is 
taken in its legal sense. 

Q. II. Can there be any doubt that Salimah was Jah&ngir’g 
mother P 

Salimah was only a step-mother of Jah&ngir. His own mother was 
the daughter of Bhar Mall.* 

Q. 12. Was Shdhzada the daughter of Salimah Sultan, 

Jah&ngir’s full sister P c 

As Salimah Sultan was not Jah&ngir’s ovm mother^ her daughter 
was not his/uZZ 

Before concluding this paper, Lmust criticise a statement of Abu-1- 
Fazl, implying flattery to the Muhammadan emperors. He says that, 
a certain Hindu Rajd offered his daughter in marriage to the emperor 
Akbar, heseeching His Majesty to honour him, by keeping her in his 
haram. 

This statement is totally incorrect. The Hindi! Bdjas did not 
give away their daughters voluntarily to the Muhammadan emperors ; 
the origin of the practice is given in the following paragraph s.f 

When Humaydn had been expelled from India by the Pafhdn 
Sher Shah Sdr, and in bis flight reached Trdn, he was taken to task 
by the Persian king fahmdsp, tliat he could not have lost his hold on 
India, had he been prudent enough to have contracted marriage-ties 
with the Hindd Bajas, as Bdbar had done. In that case, he said, the 
Hindd Bajas would have assisted him in times of need. 

Humaydn perceived the value of the important political dodge 
BULggested by Tahmasp, and was determined to act up to its very letter, 
on his return to India, but he died no sooner than he returned. 

His son Akbar was fully alive to the advantages likely to accrue 
by adopting such a policy ; and once he told Baja Bhdr Mall, that the 
relatives of the Imperial family, equal to them in rank and nobility, had 
been left in Turkistan, and it would be a good thing if the Hindd 
Bdjas, belonging to ancient independent royal families, were to contract 
marriage relationship with the imperial household. 

Baja Bhar Mall, looking upon it as objectionable, on religious grounds, 
for Hindd Bajas to marry Muhammadan princesses, preferred the alter- 
native of giving his daughter to the emperor in marriage, as stated by 
Sujdn B&i.$ 

• Vide ante Q. B. 

t [It would interesting to know the Kavir&j's authority for his statements in 
those paragraphs regarding T^^hmasp's advice and Ham&ydn’g and Akbav’s attitude 
towards it. Ed.3 • 

See Q. 5 of this paper. 



1888.] H. Beveridge — B'emarhs on the above paper. * 75 

In his Memoirs, Jahdngir says that he solicited the hand of the 
daughter of Jagat Singh Kachhwdhd, son to Rdjd Mdn Singh of 
Jaipur, but his suit having been rejected by Rao Bhoj of Bdndi, the 
girl’s maternal grandfather, he had a mind to return from Kabul to 
India, punish the Bao for his insolence, who, however, was dead 
before Jahdngir ’s return.' 

. When the Bdpdi Rdjds threw ofE the allegiance to the Maha- 
rdnds of Udaipur and entered into the Imperial service in S. 1625 
(A. D. 1568), they had m&de a contract with Akbar, not to marry their 
daughters to the Moslem emperors ; and ‘like the Udaipur House 
they looked down upon those Rdjds who had don& so ; and it was for 
this reason that Rdo Bhoj objected Ibo his granddaughter being made 
a Begam. 

* Summary, 

An attempt has been made in this paper to show that Jagangir's 
mother was a lady, Hindu by origin, having been the daughter of Raja 
Bliar Mall of Jaipur ; that Salimah Sultdn was Jahangir’s stop-raother, 
and that the "Hindu Rajas did not offer their daughters voluntarily to 
the Muhammadan emperors, but they gave their daughters, when soli- 
cited by the emperors, to contract marriage ties with them. 


Remarks on the above paper. — By H, Beveridge, Esq., C. S. 

T am very glad that the subject has been taken up, and I am much 
obliged to Kaviraj Shyamal Dds for pointing out that the Khiilagatii-t. 
Tawarikh gives Bihari Mall’s daughter as the mother of Jahangir. The 
question is, if this is a gufficient authority. The Khulasatu-t- Tawarikh 
has not, T believe, ever been printed, but the MS. in the Society’s 
Library is in accordance with the Kavirdj’s statement. Munshi Subhdn 
Rdi (the name given him by Elliot) wrote at the end of the 17th 
ceutui'y, in the time of Aui’angzib and some seventy years after Jahan- 
gir’s death. He is therefore not a contemporary historian, and we do not 
know whence he got the fact about Bihari Mali’s daughter. According to 
Colonel Lees, Subhan Rai is a good writer, but Sir Henry Elliot speaks 
very disparagingly of him. Many, however, may think his statement 
sufficient to determine the point. The other authorities, quoted by the 
Kavir&j, do not, I think, strengthen Subhin Rai’s evidence, as they are 
very modem. Ghul4m Husain KhAn, the earliest of them, wrote about 
a century ago, and his statement seems to have been merely copied from 
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Subha n Bai. It seems that, as regards the times before his own, this 
writer is a merO plagiarist from Subh&n B4i or some other munshi. 
Besides he olearly is not accurate, for he describes the marriage of Bih&ri 
Mali’s daughter as having taken place after the capture of Chitor, 
whereas it occurred six years previously. 

I still think the silence of all the leading historians remarkable. 
Neither Abu-1-Fazl, nor Ni^mu-d-din, nor Badaoni^ nor Firishtah nor 
Sbafi Ehan mentions Bihari Mali’s daughter as Jah&ngir’s mother. This 
cannot have been the result of bigotry ; for Abu-l-Fazl, at least, was no 
bigot, and he and some of the others mention the marriage of Bihdri 
Mali’s daughter with approval. If they approved of the marriage, why 
should they not have approved of its resulting in the birth of a son P 
They distinctly mention that Bhag’wan D&s’ daughter was the mother of 
Khusioi. The Mu’asiru-l-XTmara, now being printed by the Society, is a 
niodern*book, but it is an elaborate one, and was highly thought of by 
Professor Blochmann. It has biographies of Bihari Mall and his sons, 
but it nowhere mentions that Bihari Mali’s daughter gave birth to 
Jahangir. 

I have consulted the MS. of the Tawarikh-i- Salim in our library. 
The statement there is exactly as Price (p. 19) translates it, that Jahan- 
gir married a daughter of Bih&ri Mall, and had by her his son Khusru. 
This daughter might possibly be a younger sister of the one who mar- 
ried Akbar, but the statement that she was the mother of iKhusrd is 
certainly wrong. Undoubtedly his mother was the daughter of Bhag’- 
wan. As for the passage about Pah&r ^dn, or Bahadur Khan, as it 
is in our MS., the KavirAj’s remark, about the lax use “of the word 
brpther, is irrelevant as the word in the autobiography is uncle and not 
brother. The statement (Price, p. 34) is that Pahdr S^an was a digni- 
tary of 2000 and the uncle of EajA Mdn Singh, and that his sister was 
in Akbar’s harara, but no favourite with destiny. A Bahar KhAn or 
BahAdur Khan is mentioned in Abu-1- Fazl’s list of Akbar’s grandees. 
He is No. 87, and is described as one of the £^ulAms or slaves of Hu- 
mAyun, so that he may have been originally a Hiudd, like I’timAd Khan 
of Gujrat, but how he came to be RAjA MAn Singh’s uncle, I do not 
know. There is a curious statement in the TawArikb-i- Salim (Price, 
p. 47), that Akbar had a son by Bibi Maryam who was placed under the 
care of RAjA BihAri Mall. Could this be the Bibi Maryam a|pout whom 
there seem to be traditions at Fathptir Sikri P 

The KavirAj speaks of traditions and of the historians of RAj- 
pAtAnA, but Tod and others do not mention any tradition about 
BihAri Mali’s daughter. On the contraiy. Tod tells us that the, name of 
Bhag’wAn DAs is execrated in RAjpdtAnA, because he was the first who 
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allied himself with the Moghul. This statement is repeated in the 
Political History of Jaipur by Col. Brooke. (Government Selections, 
No. 65, p. 14.) It is, however, certainly wrong, for there is no doubt that 
his father had previously given his daughter in marriage to Akbar. 1 
admit, fully, that if a Bdjpdt lady was the mother of Jahdngir, there 
is better authority for her having been Bihdri Mall*s daughter, than for 
her having been of the Jodhpur family. I cannot find that Udai Singh, 
or the Mota Baja gave his sister to Akbar, though he gave his daughter 
to Jahdngir, and it would appear that Chandra Sen’s introduction to 
Akbar and the marriage of his sister or other* relative to Akbar did not 
take place till the 15th year of the reign, that is, after Jahangir’s birth. 
1 also admit that there are great difficulties in the way of holding that 
either Salimah or Ruqiyyah Begam was the mother of Jahangir. But I 
still think it not established that his mother 9ras Bihari Mall’s daughter. 
Perhaps the TariUi-i-Alfi would throw ght on the subject,’ but our 
Society’s copy of that work is incomplete, and does not come down to 
Akbar’s time. Possibly too, if discreet inquiries were made at the Court 
of Jaipur, the truth might be ascertained. 


KudarJcof Inscription of TaJcshadatta.^By A, Fuhrer, Ph. D. 

This inscription is on a white sandstone slab, which waa found, 
in 1875, amongst the ruins of the old fort of Kudarkot, a small village in 
tahsil Bidhuna, 24 miles north-east of Etawah, in the North-Western 
Provinces. That Bundarkot was once a place of some importance, is 
evident from the rise and height of the mound upon which it is built, 
and the number of large bricks and sculptured stones scattered about 
the place. That it is a place of great antiquity, is proved by this 
inscription. The original slab is now in the Lucknow Museum, having 
been presented by Dr. W. Hoey, C. S., in December 1886, who found it 
at^ Etawah in the Collector’s godown, an open shed affording no proper 
protection for such a treasure. 

The slab measures 2' 6^" x 1' 5" x 3". The most interesting point 
about this inscription is the character of the letters. On the whole 
they show the later Qupta type ; but the mason has taken out the 
Icdnas^ L e., the vertical strokes for the long d, and placed them above 
the letters after which they are to be read. The medial i is also highly 
ornamented. In this respect, as well as in the form of letters, the 
inscription resembles the Asirgarh seal of S'arvavarman, published in the 
Journal of the Boyal Asiatic Society of Great Hu tain and Ireland, Vol. 
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III, p. 377, and Jommmlni the Asiatio Society of Bengal, Yol. V, p. 483 ; 
the two Jhalrapa^an inscriptions of Saipvat 746 (A. D. 689 or 824), 
published in the Indian Antiquary y Yol. Y, p. 180 ; the mutilated inscrip^ 
tion of r^varavarman on the south gate of the Jdmi’ masjid at Jaunpur, 
published in General Cunningham’s Arehoaological BeportSy Yol. XI, 
Plate XXXYII ; and two rock inscriptions which I lately found in 
the north scaip of the K41injar fort, and which will shortly be pub- 
lished in this Journal. 

The preservation of the slab is perfect. With the exception of 
about four letters at the end of line 15, and one single letter in line 16, 
every letter is perfectly clear and distinct ; so that, with the exceptions 
referred to, there can be no doubt whatever about the actual readings 
of the slab. The mistakes made by the engraver are few and unim- 
portant and admit of easy correction. In respect of orthography we 
have to notice : — (1) the persistent doubling of m, y, v, ty in conjunc- 
tion with a preceding r and, in the case of ty also with a following 
r (viz. ^ ) ; (2) the occasional use of the dental sibilant for the 
palatal ; (3) the constant occurrence of final a remaining unchanged 
before initial a. 

The inscription records the erection of a residence for Brdhmanas 
by one Takshadatta, the son of Harivarman, alias Mamma, son of 
Haridatta, and apparently mentions the names of the first six Brdh- 
mauas who resided there. Unfortunately the inscription is not dated ; 
but, according to the alphabet in which it is written, it belongs to the 
9th or lOth century A. D. Of Haridatta, Harivarman, and Takshadatta 
nothing of any historical value is mentioned. 

Pn p. 365 of Yolume lY of the Norih-Weatern Provincea Gazetteer 
is given what purports to be a correct transcript and translation of this 
inscription, made by a Benares pandit. But it is evident that the 
pandit cannot have seen the original slab and had to rely on an ap- 
parently imperfect paper rubbing. It will, tberefbre, not bo considered 
unnecessary to re-edit and translate afresh this interesting document. 

Text* 

[1] ^ w II firwTOr i iwfii vt#- 

[ 2 ] ^(VR^IW I ara: II [ ^Il5 

e From the original slab. 

L. 1. t Metre: iCryd. .Read J Metre ; S%ka (Anas^ubh). i 

L. 2. S Metre : Aryd. ^ 
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£8] 

CO 

C5] 

• 

CO 

C73 

[8] 

[9] 

[10] 

[ 11 ] 

[ 12 ] 

[13] 


wflfir* I mi ?g f ^ imw iy 4Pl«nm ' MniiiiP i ii [«ii] 

t’JWWrft i ^w«iii< i ^T wrr^ ^- 

H [V.H] w ^ mwf^inw t «|1 Ni#7- 

fw«iHF^«r far«niTwr ^ « [< « ] qHii^^4 pg iif 

n irrftiri ^ ii [«ii] ||srarr^ Wwir- 

wwrarwrnrt ’ft i 

n?rf»^i n [«n ] ^TffniiT»fr ^ f^i 

^ •rfir i^4iT »r¥t»OT! ii [•< «] ••^nwr^*i^TMK5^«ljnnnftft?T i 
j[<WBnwwf^f<cr ii [ \ • ii] 

» »4a^ii' ^ i I ^ rorr t sttKfnwi ii [ ^ ^ h ] tfuMf 5w- 

^ ^ I ^irifiww^ ftuTT.- in^Pbr: ii [ ^ ^ ii ] 

^^sfireinre 


V sw trfKv<ftP>»f I ^< i t i <T r < r w i * r h [ ii] ||||ei^ 

Tni»m^ ywiw**i^*ii^>0 [i] ^ntrfwr )nfirr ?jnitr 


sm II [ ^ « II ] ITITti^: ^ 

^iira^:^«nn<nm *ihii4J41 fir%! ii [ r i « ] 


[ I ] wr 


«vi^w- 

Kfint ^ ^ M [ l< II] lihi^tnuPwr *rer «8^<«<H B i^«ifirt 
<«ii4ii*«4i44W«5r: 1 ^iTfi!aiff»rw*r y»rtfi i4:wwi i ^<iif<em^t frrfiT irw 
H [ II] 4.1^fli wra<in«T4l*r i 

[ : ] ^WflTT t^tt*ril C^K] II . H 

I ^49irhr<‘ 


• L. 8. * Metre ; Yasantatilaka. 

L. 4). t Metre : S'loka (Anashtabh). { Metre : Upeodravajr^. 

L. 6. § Metro : S'loka (Annehtubh). || Metre : Drutavilambitakam. 

L. 6. Bead iftftcip IT Metre: Sloka (Anns^abh). 

L. 7. *• Metre ; S%ka ( Anuflhtnbh). ff Metro ; S'loka (Anush^ubh). 

L. 8. tt Metre : S'loka (Anaahtnbb). Bead ^I. §§ Metro : S'loka (Anush- 
tnbh). 

L. 9. II II Metre : Arya. Bead I 

* L. 10. Yir Metre : Arya. *•* Metre : Yasantatilaka. 

L. 11. ttt Metre : Yasantatilaka. Bead iV^: 

. L. 12. ttt Metre : Ary4. 

L. 18. Bead 
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[ 14 ] I fir^MMSsw* 

I 

[iR] ?N«w^ 8 1 ^Mwiiwuin ^ ^ I w«<f- 

nfii^jwrflistr! » + + + + [ I ] 

[16] unftil- irm ^nWr Stwmm w [ •v- ] 

w « • « 


Translation. 

• 

Oiji ! Adoration ! (V. 1.) Dnrgd, placed near Nilakant^a* (S'iva), 
slender- waisted, the lion* and Skanda sitting by her side, shining like 
the snowy mountain (Himalaya), ever pleasing, is victorious ! 

(V. 2.) There was one named Sr% Haridatta^ renowned like a 
second Hari (Vishnu), whose conduct was uncorrupted, though Lakshmi 
lavished her smiles upon him ; 

(V. 3.) Whose gain of riches, immoveable in gems, undisturbed, 
[and exclusive alone of] the gems which serpents hid [in their heads] 
beneath the mountains, was like the lotus-stalk of the best of men 
("V ish^u) ; 

(V. 4.) Whose virtuous son was named Harivarman^ known also 
by the name of SWi Mamma^ under whose sunshine of glory, as it wore, 
the lotus-forests, made by the faces of the damsels of his whole house- 
hold, flourish. 

(V. 5.) And even now, alas ! the fire of his fury consumes, as it 
were, to his heart’s content the trees, parks, and palaces of his enemies. 

(V. 6.) The number of wounds inflicted by the sword, aimed suc- 
cessfully at his broad chest, are like an incised series [counting] the 
marks of the many successful victories of this king. 

(Y. 7.) Though desired, two objects could not bo accomplished, 
viz., by the army of his foe to see his bade, and by the wife of another 
man his chest. 

(V. 8.) He excelled even Prajapati (the Pi’ogenitor), the creator 
of the seven oceans, the earth and the mountains, by his own power 
of creation in forming large lakes likes oceans, and temples like moun- 
tains, by tens of millions. 


L. 14. Bead* 

L. 16. Bead 'W ffN* ; W. 

L. 16. Bead 
• t. e. Dorgi'sfrehicle. 
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(V, 9.) The great supporters of the earth (L e., mountains or 
kings), with hardened hearts and roots fixed within the ground, were 
caused by him to bow down at his command with all indignity. 

(V. 10.) He opened the veins of the earth under the pretence 
of sink:^ng wells, the outward form of which had been, as it were, 
surfeited with his graciousness. 

, (V. 11.) His foes who, approaching with arrows and determined, 

came against him with a desire of success, were [sure to be] disap- 
pointed, but the suppliants were never so, who came soliciting, needy, 
and with a desire of gaining their object. 

(V. 12.) In his policy he, being extremely anxfous for the welfare 
[of his subjects], was never known to yield, but always put down his 
enemies with force. 

(V. 13.) He begot a son, named Takshadatta, educated in the re- 
verence of the three Vedas, ‘and who bent down the necks of his enemies. 

(V. 14.) “We, whose inborn virtue had repeatedly been the 
pieservativc of all [subjects], have entirely been forsaken like a blade 
of grass by that gift, desirous of glory.” 

(V. 15.) Thus (speaking) loudly the spirits of that [monarch], 
being now, as it were, at the top of their patience and having obtained 
some other residence, found out their way through the openings of some 
wounds which he had received with the sword. 

(V. 16.) This venenible person, who had by the noise [caused] 
by the delightful, fervent and continual interpretation of the Vedas 
deafened the '^luarters of the heavens, built this lofty, large, lasting 
and very beautifully decorated institution for the instruction of tlie 
three Vedas. 

(V. 17.) As long as his virtues, like the rays of the moon, gladden 
the world, free of thick darkness, so long let this institution of a dif- 
ferent kind, the delight of the world, remain undisturbed in all its 
original designs. 

(V, 18.) These well- composed verses have been written by Bhadra, 
the%on of Vdmana, and by Aisdnij and have been engraved by the 
mason Devadeva. 

(L. 13.) Mahasenadatta, the son of Suryadatta, of the Sankritya 
family, follower of the Bahvricha branch [of the Rigveda] ; Jataveda- 
Boma, the son of Govatsasoma, of the Vatsa family, follower of the 
Kapva branch [of Ihe Rigveda] ; 

(L. 14.) Vai^vinarakirtti, the son of Kuladipakirtti, of the 
Kufiala family, follower of the Chhandoga branch [of ttie Samaveda] ; 
S'ri Chandradhara, the son of Uditachara of 4he Vasishtha family, 
follower of the Bahvricha branch [of the RigvedaJ ; y 

R 



82 A. Fuhrer — Kttdarhot Inscription of Tahshadatta. [No. 2, 1888.] 

(L. 15.) Babnrdpaiarman, the son of Vasnsydinin, of the Aupaman- 
jrava family, follower of the Kd^va branch [of the Rigveda] ; K * * 
* * the son of Dhptagnptasvdmin, of the Galava family^ follower 

of the Chhandoga branch [of the Sdmaveda] : — 

(L. 16.) By these [persons] was this institution built , for the 
mightiest and lawful protection of those versed in the knowledge of 
the illustrious three Vedas through the fame of SM. Mamma. 
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I N D E X.t 

Namos of Now Genera and Species hare an astorisk (*) prefixed. 


Abaratha agama, 368 

„ ransuuuctii, 368 
,, tdylori, 308 
Abisara suffnsa, 355 
•Acosina aberrans, 279, 280, 293 
„ paraganesa, 280 
Acbillidos tamilana, 364 
Acraeiiioo, 352 
Adnnsonia digitate, 33G 
Adiaiitum, 298 

„ uapillns Veiioris, 299 
„ caucTatiiin, 290, 297, 299 

,, l«](7V:owoi‘thii, 290, 297, 299 
,, Innultitiiii), 299 

,, pcdHtum, 300 

,, vcMinstiiTn, 209 

Adolias adiinji, 278 
'oma, 381 , 3S2 
,, chlorostictnin, 381 

Alocasia, 113 

,, ciioiillata, 107 

„ foriiicata, 108 

,, iriclica, 108 

,, niuitianu, 108 

„ odora, 108 

,, raiafoniiifi, 108 
Amblypodiu dariirwi, 300 

,, niirad(jidt'8, 360 
Amnrphoplmllns cainpanalatup, 107 
,, lyraLiia,. 107 

Arapflisca, 223, 220, 233 
,, bolliiiua, 226 

,, carinata, 220 

„ gaiiiiunlii, 226 

,, ingt'iis, 226 

,, japoiiioa, 226 

,, laevigata, 226 

Icpta, 223, 232, 233, 254, 255 
,, liinioola, 220 

„ itincrdoopluila, 226 

„ polngica, 220 

„ tpnuicoriiis, 226 

Ainpoliscades, 223 
i^ipliipoda, 220, 226 


Ampbitho5, 244, 245 

„ indioa, 220, 240, 213, 244, 

255 

„ tciluicornis, 244 

Ampittia maro, 306 
AYichitheriiim, 259 
AnomalurDS, 259 
Anonyx, 222, 223 

* „ umauriis, 220, 254 

,, typhlopB, 223 

Anoplopbrya, 381, 382, 383 

* ,, nDoldKdtnatiK, 381, 383 
,, my till, 381 

„ iiodiilnta, 382 

Antigoijus nngulata, 308 
,, poiJpbera, 368 
Aphncotis nipalicns, 281, 282, 283 

* „ ruknia, 281, 282, 283, 293 

* „ rukmini, 282, 283, 293 

* „ Pani, 282, 283; 293 

Aphropbora Bpiimaria, 337 
Appias Jiippoidcs, 302 

„ libytlioa, 302 
„ vnoaus, 302 
Arncea’, 110 
Argj'nuis uiphc, 354 
Arisaima curvatam, 108 
„ cnsin’datnm, 108 

,, Bjicoiosnin, 108 
„ tortnoaum, 108 
Aroidoai, lOO, 1 12 

Arum, lUO, 109, IJO, 111, 112, 114, 115, 
116, 117 

„ cnmpannlatnm, 107 
„ oolopaaia, 107 
„ ciiiinllatum. 107 
„ cMirvaiiim, 108 
„ cusi>idatiirii, 108 

„ divaricatiim, 108 

„ di’acMiiiciilns, lOS 
„ Hagclliforiuo, 108 
,, fondcaliim, 108 
„ graeilo, 108 » 

„ indicnm, 108 


t A complete Index to the articles on Rhi/7whota published in this volume will 
bo issued with the last of the series in a Bubseuaont volume. 
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Aiiuii lyrainnit JOT 

„ macalatnm, 108, 109, 110, 111, 
113, 117 

„ marpcarotiferam, 108 

„ montanaj 108 ^ 

„ odornm, 108 

„ orixense, 108 

„ rapiforme, 108 

„ Beguinntn, 111, 114 

„ Bcssiliflorum, 108 
„ silvaticura, 108 

„ spociosuin, 108 

„ ByJvaticum, 115 
„ tortnosTini, 108, IIG 
„ trihibatiim, 110 

„ typliillum, 110 

,, vivipiinim, 109 

Asplilium, 298 

„ aculoatum, 303 

„ „ var. rnfo-barbata, 

. 308 

„ filix fiemina, var. deiitigera, 

309 

„ (Cyrtomium) falcatnm, var. 

curyoUdeum, 309 

„ (rolyBtichnm ) aculoatum, 308 

„ „ „ var.lo- 

bata, 308 

„ „ auricnlatum, var. 

caDBpitosa, 308 

„ „ ilicifolium, 308 

„ ,, Prescot tiauum, 

309 

„ „ ThomBoni, 308 

Asplcmum, 298 

„ altcrnauB, 804 

„ . ensi forme, 304 

„ iilix fuomiua, var. dentigcra, 

306 

„ ,, ,, ,, polyspora, 

29G, 305 

tf if »i j 7 retusa, 

Hubvar. clougata, 306 
„ fontaunm, var. exiguuin, 304 

„ hoterocarpum, 295, 296 

„ llohenacl^eriaiinm, 205, 296 

„ liiciniatum, var dcpaupc- 

rata, 304 

„ lalifolium, var. froudosa, 307 

„ longifolium, 304 

„ nigripos, 296, 297 

„ oxyphyllum, 295 

,, polypodioides, 296 

,, „ fero typica, 

307 

„ teuuifolium, 295, 296 

„ tonuifvouB, 297, 307 

„ torrentiufii, 307 

„ trichomancs, 304 

„ umbroBum, 296 # 

,, unilateralo var. udum, 304 


Asplonium vorians, 305 

„ (Athyrinm) AtkinBoni, var. 

Andersoni, 805 

„ „ Glarkei, 306 

„ „ iilix fcemina, var. 

dentigera, 806 

,, „ macrocarpum,305 

II II ») " 

AtkiuBoni, 806 

„ „ n^ripoB, 806 

„ „ • peotiuatum, 807 

„ „ Schimpcri, 306 

„ „ tonuifrouB, 296, 

306 

„ „ Tholypteroides, 

305 

„ (Diplazium) JapouicuTn, 307 
„ ,, latifolium, var. 

polymorpba, 807 
„ „ multicaudatum, 

308 

„ „ polypodioides, 

307 

„ „ torrontium, 307 

ABtictopteruB stcllifor, 365 

„ Hubfasciutus, 365 
Atolla pbalanta, 352 * 

Athyma cama, 277 
„ irmrina, 354 
„ mahcBa, 354 
„ pcrius, 354 

„ ranga, 354 * 

„ riifula, 277 

„ Bolcnophora, 354 
Atbyria, 305 

Athyriuin Atkiiisoni, var. Andersoni, 305 
„ Clarkci, 306 

„ filix fuemina, 296 

„ „ „ var. dentigera, 306 

„ „ „ „ polyspura, 305 

„ macrocarpum, 305 

„ „ var. Atkiusoni, 

305 

„ nigr^poa, 806 

„ pGctinatnm, 296, 307 

„ Schimperi, 296, 305 

„ tonuifrona, 296, 306 

„ Tbelypteroidos, 305 

AtyluB, 244 

austrinns, 246 
„ biHpinoBUB, 246 

„ capciiRlB, 246 

„ carinatuB, 216 

* „ comcB, 243, 255 

„ comprcsBUB, 244, 246 

„ corallinuB, 246 

„ cronnlatuB, 246 

„ fiesicauda, 246 

„ gibbosuB, 246 

„ huxleyanns, 246 

„ inermis, 246 
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AiyliiB simplex, 24C 
„ spill ulicuiida, 24C 

„ swammerdamii, 246 
„ TilloBUB, 246 

„ vulgaris, 246 

AsanuB crameri, 357 
,j nbalduB, 367 

* Badamia exclamationis, 364 
Baraous Beptentrinnis, 365 

„ BubdifcuB, 365 
BarbastelluB communiB, 265, 272 
„ paoiricna, 264 

Baringtonia racenioBa, 220 
BaBpa melampuB, 359 
Beleuois uuriginea, 363 
„ lordaca, 363 
,, mescntina, 363 
Bibarifl sona, 365 
Bindaliara engriva, 360 
Botr 3 ’uhiiim, 298 

„ daiicifoliam, 315 
,, hinaria, 315 

„ Virginiaiium, var. lanu- 

ginosa, 315 

Bovidu', 259 

•lirachyplfiiy^ Carolina?, 341 

* „ nigcr, 342 

Byblia, 275 

„ cora, 275 

,, ilith^'ia, 275, 352 

,, simplex, 275 

Cadnga uilgirionsis, 347 
Oa.‘lo])s fritliii, 271 

*CalliLettix nffinis, 336 

„ molanocbrn, 336 

,, jiroducta, 336 

Callosuno, 362 

,, biinbura, 362 

,, damn, 362 

,, uti'ida, 362 

„ cucliaria, 362 

,, pornotjitus, 362 

„ psondovanthe, 362 

,, purus, 362 • 

Calysismc bin si us, 348 
,, indisians, 348 

,, justiiia, 318 

„ mineris, 348 

,, porsoiis, 348 

,, snbfasciata, 348 

„ visala, 348 

Caprolla gooinelrica, 251 
„ linearis, 251 

* „ niadrasana, 251, 253, 255 

* „ palkii, 253, 255 

Castalius ananda, 357 

„ docidoa, 357 

* „ eibion, 357 

„ hutnatiis, 357 

,, intorruptus, 357 

,, rosiniun, 357 


Castor, 259 

CatapoBcilma elegane, 358 
CatochrysopB one jus, 368 
„ hapalina, 358 
„ patala, 358 

„ Strabo, 368 

Catophaga galena, 362 

„ lankapura, 362 
„ neombo, 362 

,, panlina, 362 

„ wardi, 862 

Catopsilia catilla, 361 
„ crucale, 361 

„ gnoina, 3Gl 

„ ilea, 361 

> >» pyranthe, 361 

*Ccnestra afilnis, 341 
,, aurora, 341 
„ circulata, 341 

„ uiatDtiuu, 341 

Cercopis dorsalis, 334 

„ octopuuctata, 334 
Corvida?. 259 
Cerynia, 340, 341 

* „ viridula, 340 
Cotliusia mahratta, 352 
Cliapra agnu, 366 

„ mat hi as, 366 

„ protniuonB, 366 
Cbaraxes athamas, 355 
i „ fabiuB, 855 

i „ imna, 355 

„ psapbon, 355 

„ earn at ha, 355 

„ serendiba, 355 

Cbarina, 275 
ChnrmiiK, 275 
*ChiiruH daksha, 363 

„ holonns, 364 

Choilaiithes, 298, 300, 302 

„ ulbomarginuta, 296, 300, 

301, 302 
„ anoeps, 301 

„ Dalliousiuo, 290, 297, 300, 

302 

,, farinusa, 296, 207, 300 

* „ „ var. finGt*]>s, 301 

* „ „ „ grisoa, 302 

„ „ ,, siibdimorpha, 

302 

„ „ „ typioa, 301 

,, grisea, 302 

„ rufa, 295, 296 

„ subvillusa, 300, 302 

Cbevitra jaffra, 360 
Chilades iaius, 356 

„ varunanar, 356 
Ghilasa clytia, 263 
„ dissiinilis, 363 
* ,, dravidarum, 363 
Choaf(i)o.s benjamin i, 365 
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CliuiiHpds goiiiata, 3G5 
Cluysocoris margiuellus, 344 

* ^ ,1 nilgirionais, 343 

* „ simplex, 343 

Cirrliochroa rolata, 353 

„ swinhoci, 353 

,, thais, 353 

Ccclops frith ii, 263, 271 
Coladonia, 292 

,, dan, 368 

* ,, hamilfconii, 291, 293 

,, indrani, 368 

,, tiasa, 292, 368 

CoHas n ilagirionsila, 362 
Colocassia. 113 

,, autiquornm, 107 

*‘rornpn?»tri5 minor, 344 
■**^0000110103168, 23*7 

* ,, dent alii, 238, 254 
*Coptosoma brnnnea, 342 

* ,, minima, 342 

* ,, nazirsc, 343 

Corophiidao, 237 
Corophiides, 237 
Corophium, 237 
Cosriioacarta decisa, 335, 336 

* ,, greeiii, 334 

* „ lurida, 335 

* ,, minor, 335 

* „ nigra, 335 

,, nigrofasoiata, 333 

,, ocfcopunctuta, 334 

* ,, pikkitnonsis, 335 

* ,, taprobaneiipis, 333 

,, niidata, 333, 33t) 

* ,, ,, var. affinis, 333, 331 

* ' „ „ ,, tripuiictata, 

333, 334 

Crastia core, 318 
Cricetus, 259 
Cryptogrammo, 298 
' „ crippa, 303 

Capha erymanthis, S5?/ 

Cnpitha purroa, 366 
Curctis thotys, 356 
Cyaiiiris akasa, 356 
,, albidiaca, 356 

,, lavondnlaris, 356 

* ,, lilacea, var. 356 

„ limbatnB, 356 

,, pnppa, 356 

Cynoiiyctoris, 260 

,, amplcxcaudata, 271 
Cyiiopteras marginatus, 271 
Cynthia saloma, 352 
Cyrestis thyodamas, 355 
Cyrturninni falcatam, var. car^^'otidoum, 
309 • 

Cystoptcris fragilis, 295, 296 
Dalchiuia torcdon, 3G4 

„ tbermodusa, 364 


Davallia, 298 

„ palchra var. psendooystopteris, 
299 

„ (Lencostegia) immersa, 298 

,, „ pnlchra, 299 

„ CStenoloma) cbinensis, 299 

Delias onebaris, 363 

Dentalium lactonm, 237 * 

Doudorix epijarb.'is, 359 
„ varnua, 284 

Dicksonia, 298 

,, scabra, 298 
Diplazium, 296, 307 

„ Japoiiicnm, 307 
„ laiifolium var. polymorpha, 
3C7 

„ multicandatnm, 308 
,, polypodioides, 307 
„ torrcntiiim, 307 
Discopbora Icpida, 351 
Drynaria rivalo, 312 
Eebinodisens, 389 
Elcphas, 259 
*ElBia, 249 

* „ iudioa, 250, 254 
Elymnias caiidata, 351 
Elymniiiia^, 351 
Equns, 259 

Ergolis ariadno, 352 
„ nierione, 352 
,, ,tnprobana, 352 ^ 

Encalypius, 337 

*Eii pel auras, 256, 257, 259, 260 

* „ cincrens, 258 
Euplrrina, 318 
EuploL-iiue, 3t7, 318, 339 
Enripns coiisiniilis, 352 
Euthalia adiina, 278 

,, appiades, 278 
„ evehiia, 3r)4 

,, garmla, 354 

„ jabnu 27s 

„ Icpidea, 354 

„ lubeut.'na, 354 
Everes parrbasiua, 357 
Evotornyp, 260 
Elat a albr'ita, 340 
Fulgora arnpU'cteiiH, 338 
„ •andanianensiH, 338 
„ oonneotoiifl, 338 
Galcopitbofi, 2.57 
Gammarida', 227 
Garriinariis lluviatiliH, 220 
Gangara tliyrsis, 365 
Gaiioris glioiria, ^62 
Oomalia alboFaRciata, 367 
Goniophlobiura uTnsenuin, 312 
„ lacbnnpus, 312 

,, niiororbizoma, 312 

Gonioptoris ninltilinoatum, 312 
Gymnogramme, 298 
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Gyiunogramine anrita, 314 Hyposcritia narendra, 362 

„ tolla, 205 Hyst-rioomorpha, 257 

„ (Leptogrammc) aunta, Idniais, 362 

var. Levingii, 314 „ amata, 362 

,, (Sollignoa) involata, 314 ,, tripancta, 362 

,, (Syugramme) fraxinea, Iliadoia polynmoator, 364 


, 314 

jj yf vost'itay 

814 

Halpe beturia, 306 
„ cerata, 367 
„ coylonica, 306 
„ honor ei, 3C7 

„ Bitala, 3G6 
Haplodon, 259 
llaploops, 223 
Hurirnala buddha, 364 
,, crino, 364 
Harpyiocephalns oyclotis, 272 
n , harx^yia, 272 

,, leuoogiistcr, 269 

Hcbomoia glancippo, 362 
IIoHpcria oopliala, 289 

* „ ci'plialoidea, 288, 280, 293 
,, ornata, 293 

ITfispcriida', 2^S, 364 
Ilosl-ia niiilabiirlca, 317 
*llidiiri bliawaiii, 291, 293 
,, irava, 291 
,, Btiuidingorl, 291 
,, Bybirita, 291 

HipposiiloruB arnboinonsiB, 202, 263 
,, arinigor, 271 

,, bicolor, 202 

„ cincrcuB, 271 

,, imiriiuiB, 271 

,, B]K'ori8, 271 

llipposidonifl, 200, 262 

,, aniboinonais, 2()2, 263 

„ arniiger, 271 

,, bicolor, 203, 271 

„ diadcina, 263 

,, fulvaa, 203 

„ speoris, 271 

Iloraga, 358 

,, nlbimacnla, 283, 284, 293 

,, onyx, 358 

* „ rana, 283, 284, 293 

,, viola, 281, 358 « 

llu])hina casaida, 302 
„ pin y no, 362 
„ rcmba, 363 
,, Koaxip]>o, 362 
Ilyaroi is atratua, 307 
llypanis poliiiicc, 273 
„ Biniplox, 276 
lTy])oria, 219 
Il^poIiniuaB boliiia, 354 

,, misippuR, 354 

Hypolycsona otolna, 360 
„ iiilgirica, 360 


Iraota timoloon, 359 
lamene holirius, 365 
Isoteiuon Ttiodoata, 367 
„ Tiilgirinna, 307 

„ vindhiana, 367 

Txias agniverna, 362 
„ anubala, 361 
„ dharmsalsD, 361 
„ meridionalis, 361 
„ pyreuassa, 361 
„ pyrone, 361 
Jamidcs bochns, 357 
Jutioiiia almaua, 352 
,, astorio, 352 

„ atlites, 352 

„ hiorta, 352 

„ lornonias, 352 

„ orithyia, 352 

Kabanda, 274 

„ khasiana, 273 
„ malsurida, 273 
Kallima wardi, 355 
Korivoula hardwickii, 270 
„ pallida, 272 
„ papilloBa, 270, 272 
„ picta, 272 
Kroyora, 2 13 
Lacrtias pammon, 363 
Lampides iolianus, 358 
„ aloxiB, 358 
,, cipis, 358 
Lantana, 352 
Lasiurus pcarsoni, 272 
Lastrea Boryiiuum, 311 
,, crouatum, 311 

„ filix mas, var. marginata, 309 

„ „ ,T ,, normalis, 309 

„ prolixum, 309 

,, reniotaiii, 310 

Lomoniida), 355 

Lcptograramo aurita, var. Lcvingii, 314 
Lcptosia xiphia, 361 
Lutho drypctis, 348 
„ curopa, 318 
„ ncclgUcrriousis, 349 
„ todara, 318, 349 
Lcucostogia inimersa, 298 
,, pnlcbra, 299 
Libytlitrina), 355 
Libythca lepifa, 355 
,, myrrha, 355 

,, rania, 395 

Limoni tis antonia, 276 
„ armandia, 276 

Liuiuaina, 347 
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Litnnaa alcippoides, 347 
„ oicippuB, 354 
. ,, chryaippaa, 347} 364 
,, dorippua, 354 
Loxara atymnna, 360 
„ anrya, 8^ 

Lyoroa, 249 
Lycseidsa, 249 

LyosBnesthoB lyoioniTia/ 857 
Lycronidoo, 278, 366 
Lycfoopsia, 249 
MacliuDrota, 336 

„ guttigora, 336 
It pngionata, 336 
Mastodon, 259 
Mntapa aria, 365 
Megaderma, 264 

„ lyra, 264, 271 
,, spasma, 2ri4 

,, spcctrnm, 271 
Mogiab.’i tbwaitosi, 356 
^Melanitis aculeaia, 351 
,, aswa, 350 
,, bela, 350 

„ ismeuc, 273, 351 

„ leda, 273, 351 

„ tanibra, 330 

„ ziteiions, 351 

Menclaides aristolooliiao, 363 
„ hector, 363 

,, pniidiaiia, 363 

♦Messena burmanioa, 340 
,5 pulvorosa, 340 

* „ sinaaia, 339 

Micrudoutopns anomalns, 235 

,, axiatralis, 235 

„ clielifer, 235 

,, grandimanns, 235 

I) gryllotalpa, 235 

,, longipes, 235 

,, macronyx, 236 

' ,, macnlatus, 235 

* ,, niegiia'7 231, 254 

„ mortoni, 235 

„ tonaipes, 235 

,, tennis, ‘235 

„ versicnlatna, 235 

„ wcbsterii, 235 

Mindnra, 341 

Miniopteris schreiberai, 270, 272 
Moduza procris, 354 
Moiiocniodcs, 248 

„ carinatns, 237 

„ dcmiasns, 237 

* ,, mogapleon, 235, 254 

„ stimpsonii, 237 

*Mononyx indicna, 345 
Morphiiiae, 351 
Mucuna prnriens, 116 
Mtiriria fornioaa, 272 
,, Hiiillus, 272 


Myculesis, 273, 274 

„ blasina, 273, 348 

„ indiataiia, 348 

„ juatina, 348 

,, kbaaiana, 273, 274 

,, malaarida, 273, 274 

„ mandata, 348 

„ mandosa, 348 

„ xninoua, 348 

„ ocnlus, 348 

„ porscns, 273 

,, anbfasciata, 848 

„ visala, 348 

„ (Calysiame) blaaina, 348 
}} „ indistans, 348 

}} „ juatina, 348 

,} „ minena, 348 

M „ persons, 348 

,} ,, anbfasciata, 348 

}, II - visala, 348 

„ (Niasangn) jiinonia, 348 

,, (Orsoiriocna) mnndnta, 348 

,, ,, mandosa, 348 

,, (Telinga) addiphci, 348 

„ (Virapa) anaxias, 318 

Myotis, 266, 270 

,, berdmoroi, 269, 270 
„ mtirinna, 272 
I, pnllidivontris, 269 

I, i)arvipes, 266, 267, 272 

,, pipistrellus, 266 • 

„ theobabii, 269, 270, 272 
Myrina orsolina, 287 
Nacadiiba ardaios, 358 
„ daiia, 358 

,, hampsoni, 358 

„ Tnacr 02 )btiialma, 358 

„ promincns, 357 

„ viola, 358 

Narmada corcoides, 318 
Ncmct)biinaj, 355 
Neopitliecops zalmora, 356 
Nootoina, 259 
Nejdioronia ce^^lonica, 363 
„ fr»aterna, 363 

„ gaiUj 363 

It pTiigasa, 363 

„ Valeria, 363 

Nephr8diiim, 298 

,, barbignmm, 295, 296 

„ Brnnonianiini, 295, 290 

„ cannm, 296, 297, 309 

„ cochlcatnm, 295, 296 

„ cion gat urn, 310 

„ filix mas, 310 

„ „ „ vor. dbrillosa, 309 

>1 „ ti „ marginata, 310 

„ „ „ „ normalis, 206, 

809, 310 

„ „ ,, „ paientissiina, 

309 
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Nephrodiiim filix mas var. Sobimperi- 
ana, 309 

„ graciloBoenB, 295| 296 

„ marginata, 810 

,t parasitionmi 311 

„ pennigerum, var. multi* 

lineata, 311 
•„ prolixum, 297 

„ romotum, 310 

„ rigidum, 29G, 309 

II II , var. marginatui 

309 

„ Botigcrum, 205, 296 

II sparsumi 295 

II thelyptoris, 295 ' 

,1 (Lastrea) Boryunnm, 311 

II II oronaium, 311 

„ „ filix tnas, vaJt. 

margiiiatai 3t'9 
,1 II filix mas, var. 

normal is, 309 
,, „ prolixurn, 309 

I, ,, remutumi 310 

Neptis autonia, 276 
,1 uslola, 353 
„ eurj'meno, 363 
I, liorclunia, 352 
,1 jumbtili, 353 
,, kallaura, 353 
I, kanmrupa, 853 

* ,, nana, 276, 293 

,, natidina, 353 

„ iiarayana, 276 
,1 o])lnaiia| 353 

• ,, ,, var. nilgirica, 353 

I, plrigiosa, 352 

,, H\vinhoj;;i, 353 
,, thisbo, 276 
„ vaniiouii, 353 
,, viraja, 352 
Nilascr^ 360 

,1 am antes, 361 
,, cciitanrus, 361 
Nipliobolus, 313 ^ 

„ tissum, 312 
Nissnnga jnnonia, 318 
Noctulinia iKictnla, 272 
Kotholonna, 298 

,, marautm, 314 
Nycticejns atratas, 272 
„ canus, 272 

„ castanous, 272 

„ lioathii, 272 

,, liitoiis, 272 

„ uivicolus, 268, 272 

,, ornains, 272 

,, temmincki, 268, 273 

Nyctinomus plicatns, 271 
Uyctophihis, 264, 265 

„ gcolfroyi, 261, 265, 272 

,, timorionsis, 264, 272 


Nymplialidffi, 273, 847 
NymphaliuEB, 274, 352 
QiidioeraB, 248 ^ 

II asquimanus, 248 

* II puliciformiSi 248, 254 
Oleandra, 298 

„ Wallichii, 311 

Onychiumi 298 

I, Japouicum, 302 

I, II var. multisoctai 

303 

OpaliuidaE)| 381 
Opliioglosaumi 298 

I, vulgatam, 315 

OpiSi 222, 223 
Ornithoptera minos, 363 
OrphoidoB erithonius, 363 
Orsotriaoua mandata, 318 
I, mandosa, 348 
Osmunda, 298 

,1 Claytoniana, 309, 314 
II regalis, 315 
Oxycophalidoe, 249 
Pademma kollari, 348 
Pudraona, 366 

„ dara, 366 
II gola, 366 
„ maDRoidos, 366 
II pseadomaosa, 366 

*Papilio daksa, 363 
„ domolion, 288 
II helenuB, 288, 364 
II ilitliyia, 275 
„ liomedon, 364 ‘ 

* „ noblei, 287, 288, 293 

,1 paris, 364 

„ tamilana, 364 

II (Ach 11 lidos) tamilana, 364 

* II lOharnB) daksba, 363 

,1 (Chilasa) clytia, 363 

,1 II disBimiliSi 363 

II I, dravidarum, 363 

I, (Dalcbiuia) toredon, 364 

II I, tliormodnsa, 364 

,1 (Harimala) buddba, 364 

„ ,, oriuo, 364 

I, (Iliades) polymnostor, 364 
I, (Laertiae) pammori, 363 
,1 (MenelaideB) aristulochia)| 363 

II II hoctori 363 

II ,1 pandiana, 363 

„ (Ornithoptera) minoSi 363 
„ (Orplieidos) erithouiiiB, 363 

II (I’atbysa) nomiiis, 364 
iiy (Zotidcs) agamomiion, 364 
„ I, doaoni 364 

Papilionidse, 287, 361 
PapilioninGD, 287,, 363 
Paralyctna, 249 
Parantica aglea, 347 
Parata alexia, 365 



401 . 


In ties'. 


Pnrata chromnfl, 3(>5 
Purimra bada, 365 
,, bevani, 365 
,, knmara, 366 
„ narooa, 365 
,, tooiia, 365 
,, uma, 292, 293 
Parthenos vireua, 354 
Pathysa nomins, 364 
Phegopteris anrioulatnni, 311 
,, diatans, 311 

„ dryopteris, 312 

,, ernbescena, 311 

Phromnia, 341 ‘ 

Phyllorhina, 260 

,, arrnigera, 271 
Phymatodea clathratum, 313 
„ ebcinpea, 314 
„ hastatnni, 313 
„ liiieare, 312, 313 
„ . icalacodon, 314 

„ membrauaconm, 313 
,, aimplox, 313 
„ 8tewartii, 314 

Pierinae, 361 
Piesia aqiiilina, 303 
Pipistrollua Icpidus, 267 
PlMtyscolidfC, 219 
Plocotus auritus, 272 
Plosioncura agni, 290 
,, alysort, 368 

,, anilmrot'Ra, 367 

* „ bnaidava, 290, 293, 3G8 

* ,, fnsca, 367 

* „ laxnii, 290, 293 

• ,, leucoccra, 367 

,, iiigricana, 367 

„ reatricta, 368 

,, spilothyrna, 367 

Plcsmoninm margarotiferum, 108 

♦Polydictya afiinis 339 
Polyommatus bcrticus, 338 
l*olypodiam, 298 

,, adnusronB, 295 

,, apjjondicnlatiim, 295, 296 

,, clathraiiiiTi, 297 

,, fissom,' 295 

„ hicniioritirlcum, 295, 296 

,, juglandifoliiim, 295 

,, liiicare, 297, 313 

,, propinqinim, 295 

„ puTiotatani, 295 

„ rivale, 295 

,, simplex, 297 

„ (Drynaria) rivalo, 312 [312 

,, (Goniophlobium ) aiiiscniirn, 

,, ,, lac*hno]>n8v 312 

,, „ microrliizoma, 

312 

,, (Gonioptorift) mnitilinea- 

* tuin, 312 


Polypodium (Nipbobolus) Assam, 312 
„ (Phegopteris) auriculatum, 

811 

„ „ distans, 311 

„ „ dryopteris, 312 

„ „ erabeBcon8,311 

„ (Phymatodea) clathratum, 

318 

„ „ ebenipes, 314 

„ „ hastatum, 313 

„ • ,, lineare, 312 

„ „ malacodoii, 814 

,, ,1 moult brauaoeutiL, 

313 

„ „ simplex, 313 

„ ,, Stewartii, 314 

Polystichnm aoalcatam, 308 

„ „ var. lobata, 308 

„ auricniatnm, var. csespi- 

tosa, 308 

,, ilicifoliuni. 308 

,, PrefifotMatiiim, 309 

,, Tliomsoui, 308 

Poritia plmrygo, 281 
Pratnpa cloobis, 360 
I'rccis ij)hit-a, 353 
Pronoicld', 249 
Pseudolvcma, 249 
Pteris, 298 

„ Crotica, 303 

,, t'Xfolfta, 303 * 

„ longiTolia, 303 
,, longipiuuula, 295. 296 
„ rjnadri-aiirifa, 303 
„ (Piesia) nquiliiui, 303 
Ptt'rouiys, 25<>, 257, 258 
,, oral, 250 
Pteropus edwardfii, 271 
,, loBi’lionaultii, 271 
,, uu'diiis, 271 
Pyramcis cardiii, 354 * 

,, indica, 354 
PyrgiiR gal ha, 367 
Pyrojw javaiiewis, 339 
,, 339 

„ Borvillei, 339 

♦Rapala bnxaria, 285, 293 
,, distort a, 359 
lazniiiia, 359 
,, niKsa, 286 
,, orseiR, 2S4 

* ,, rosacea, 285, 293 

,, sehistacoa, 285, 359 
,, KfdtiTix, 284 

* „ tarn, 284, 293 

RnpTtidophora, 110 
Ratliindu amor, 359 
Romolnna yajiia, 286 
Remusafia vivipara, 109 
Rhiiiolopliiis, 262 

„ alfinis, 261, 262, 263, 271 
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Rhinolophua oinerascons, 261 

„ ferrnm-oquiiiDm, 2C3, 271 
„ fulWdas, 261 

,, garoonflis, 262 

„ hipposidoraa, 263 

„ lepidas, 261, 262 

,, Inotus, 271 

f, mELcrotis, 263, 271 

,, minor, 261, 262, 263, 271 

„ mitratns, 271 

„ pearsoni, 263, 271 

„ pemiger, 271 

„ petersi, 261 

„ rammariika, 261 

„ ronxi, 261, 262, 271 

„ rnbidns, 261 

„ BnbbadiuB, 261, 262, 271 

„ iragatiiB, 263, 271 • 

Bbinopoma hardwickii, 271 

„ miorophyllum, 271 

Ricania obscara, 341 
Ruhana camiba, 352 
Salatnra goimiia, 347 
8arango8a aT bicilia, 368 
„ daHahara, 368 

••Sastrngala afUiiiB, 344 

,, nrwgnttata, 344 

Satadra canarica, 360 
Satyrirlar), 273 
Satyrinyo, 273, 348 
Saiiromatiim sossilidornm, 108 
Sciiiridsn, 256, 257, 258 
Scinromorplia, 250 
ScotophiUiB, 267, 268 

„ borlioniona, 268 

,, coyloTiioDs, 265 

„ ctiromaiidolianup, 270, 272 
„ friliginosus, 270, 272 

„ pij<as, 268 

„ liojiihi, 270 

„ kulili, 267, 208, 270, 272 

,, loachi, 267 

,, leislori, 271 

,, Inbatns, 272 

,, madcrnsp.’ftanns, 265 

,, ornatiis, 268, 272 

,, pachyomns, 271 

„ BcrotiiiuB, 271 

,, tommincki, 268, 270, 272 

Solligiica iiivoliita, 314 
Berpnlcn, 337 
SiTiiorhyiiclmfl, 249 
Sifchctti inilra, 358 
•SpiilgiH opius, 356 
BpiudiiBiB abtiorniifi, 359 
,, conoana, 359 

,, oliiim, 359 

„ laznlarin, 359 

,, trifnrcaia, 359 

„ vuloanus, 359 

Stenoloma cliinonsis, 299 

5:^ 


Sttasfcns nditna, 365 
„ gremins, 365 

„ Bubgrisous, 366 

Snrendra todara, 360 
SymphiBdra nais, 354 
SynantheriB Bilvatioa, 108 
Syngramme fraxinea, 314 
„ reatiia, 314 
SynotnB darjelinensis, 265, 272 
„ darjoliugonBis, 272 
Togiades atticus, 367 
„ obaourns, 367 
*Tajuria donatana, 287, 293 
„ istroidea, 286, .293 

„ longinuB, 360 

„ xnolastigma, 360 

Talioada nysoaa, 358 
Taj^cna thwaiteai, 368 
Tapliozona loiigimauaB, 271 
„ melanopogon, 271 
„ saccolminns, 27 1 

„ saccolaimiiB, 271 

Taractrocora coramaa, 360 
„ maovins, 366 

Tarucua callinara, 357 
„ nara, 357 
„ plinins, 357 
Tclchinia violas, 352 
Tolicota bambnsas, 360 
Tolitiga adolphci. 348 
Torias tosiopo, 361 
„ drona, 361 

„ exoavata, 301 

„ hecabo, 361 

„ heoabooidoB, 361 
„ Isota, 361 

„ lybthca, 361 

„ purroa, 361 

„ I’M ma, 361 

„ rnbella, 36J 

„ Bilhctana, 361 

,, Bwinhoei, 361 

„ uniformia, 361 
„ VfsiiaLa, 361 

Thamnotoltix bipnnotata, 338 
,, Tiigro-piota, 338 

Thamyris, 249 
Thanaos indiKtincta, 366 
Tirnmala lirnniace, 347 

„ Roptcntrionis, 347 
Trifhonianofl, 208 

,, anricnlatnni, 205, 296 

„ bipimiMiMtiim, 208 

I Typhoninm cnspidatiim, 108 
I „ divaricatnrn, 108 

I „ gracilo, 108 

I „ trilobatnm, 108 

I UdaapoB folns, 368 
' Urotlioi^ elogans,! 246 
, * „ rnbor, 246 

„ rnbra, 255 
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Vadebra lankana, 859 
Vanessa oanaoo, 856 
„ baronioa, 866 
Yespertilio, 266, 267, ^0 

„ adversns. 270, 272 

„ blythii, 272 

„ ocdiginosns, 272 

,, ooromandelions, 267 

„ darjOii^ensis, 272 

„ dobsoni, 270 

, formoBUB, 270, 272 

„ fnliginosa, 270 

„ hasselti, 269 

„ longipes, 269, 272 

„ xnegalopTiB, 269 

„ montivagns, 270 

„ mnriobla, 272 

„ mnrinns, 272 

„ mystaoinns, 270, 272 

„ nepalensis, 267 

„ pallidivontris, 267 

„ siligoronsis, 272 

„ temmincki, 267, 2^ 

Vesperfcilion de Coromandel, 267 

^“’:"‘«“’^nB.886.870.872 
„ atratns, 272 

„ bechsteini, 266 

„ ceylonicna, 266 

imbrioatns, 266 
„ indicns, 266, 266 

knbli, 267, 272 
„ loisleri, 271 

„ lenootis, 267 

„ maderaspatanns, Zoo 

„ manrns, 266 

micropns, 266 
„ mordaz, 265 

„ mnrinas, 266 

„ nasntns, 265 

„ nattereri, 266 
nepalensis, 267 
noctnla, 266, 272 
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” 272 

„ saWi, 266 

„ serotinns, 271 

Viraohola isoorates, 869 
•* 

Virapa ananas, 848 
Westwoodilla, 248 
Woodsia, 298 

„ elongata, 298 
Woodwardia, 298 

„ radicans, 804 
Xantbarpyia, 260 , ^ 

„ amplenoandata, 271 

Ypthima baldns, 849 
„ oeylonioa, 860 
,, obenni, 860 

„ hnebneri, 860 

mabratta, 350 
,, marshallii, 840 
„ singala, 8^ 

• striata, 349 

„ tabella, 350 

„ tbora, 350 

ypthimoides, 860 
*Zarona jasoda, 280, 293 
•Zopbyms doberth, 278, 279, 293 
„ ioana, 279 

Zesins obrysomallns, 869 
Zetides agamemnon, 864 
„ doson, 364 
Zipoetes saitis, 360 
Zizora indioa, 367 
„ maba, 857 
„ ossa, 357 
„ pntli, 366 

„ pygin80B,866 

„ sangra, 867 
Zizypbns, 336 ^ 

Zopboessa andorsoni 274 
baladeva, 275 
ramadeva, 274, 298 
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By E. T. Atkinson, B. A. 
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Family PENTATOMiDiE (continued). 

Genus Dalpada (continued). 

137. Dalpada trimaculata, Westwood. 

Pfinfatoma ^-maculafa, Westw., Hope, Cat. Hot. i, p. 41 (1837). 

Dalpada aiujidictillisj Elleur., Nat. Tijds. Ned. Ind. p. 142, f. 9 (1862) : Walker, 
Cat. Het. i, p. 221 (1867). 

Dalpada trig iittataj Voll., Voral. Ak. Amst. Nat. (2) ii, p. 179 (1868). 

Dalpada trimaculata, Dallas, List Hem. i, p. 184 (1851) ; Walker, 1. c. p. 219 
(1867) : Stkl, En. Hem. v. p.*44 (1876), 

Piceous, punctured ; a slender line on sides of pronotum, and a dorsal 
line with two large spots at basal angles of scutellum and its apex, 
whitish, posterior angles of pronotum prominulous, subacute : antenn® 
pale : body beneath luteous, sides broadly piceous (TTestw .) . Long, 141- 
mill. 

Reported from Philippines, Java, Borneo, Assam (mihi). 

138. Dalpada bulbipera, Walker. 

Dalpada huthifera, Walker, Cat. Het. i, p. 223 (1867). ^ 

Testaceous, nearly fusiform, thickly and somewhat roughly punc- 
tured ; punctures brown ; beneath luteous, with a black stripe on each 
1 
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aide : head lanceolate, as long as the pronotnm, with three irregular black 
stripes, of which the median is forked between the eyes ; iylus extending 
a’ little beyond the juga ; eyes very prominent; rostram with a black 
tip, extending rather beyond the last coxae: antennae piceons, slender, 
much more than half the length of the body, first joint not extending 
to the front ; 2-3 joints with testaceons tips ; second a little longer 
than the third; fourth much longer than the third ; and than the fifth, 
which is testaceons at the base : pronotnm, scutellunr and hemelytra partly 
and slightly clouded with brown ; pronotnm with a transverse impression, 
in front of which there are four black spots ; posterior angles black, 
smooth, shining, globose : scutollnm attenuated towards the base i 
pectus with a black patch on each side containing three testaceous 
spots : abdomen beneath with a furrow which extends to the posterior 
margin of the fourth segment, with a piceons apical patch, and with 
two black stripes which include testaceous lateral spots : legs long, 
setulose, femora black-speckled, tibioe piceous towards the tips : mem- 
brane cinereous, with broad brown streaks between the veins. Nar- 
rower than D. nodifera. Walker, with which it agrees in the structure 
of the posterior angles of the pronotum (Walker). Tiong body, 15 
mill. 

Reported from N. India. 

139. Dalpada brevivitta. Walker. 

Dalpada brevivitta. Walker, Cat. Het. i, p. 224 (1867). 

Dingy lurid, elliptical, minutely punctured; punctures black, 
which hue here and there forms patches ; beneath dull tawny : head a 
little shorter than the pronotum; tylus not extending beyond the juga; 
eyes very prominent : rostrum veiy slender, extending a little beyond 
the hind border of the first abdominal segment : antennse very slender, 
much shorter than the body ; first joint not extending to the front of 
the head, full half the length of the second, which is a little shorter 
than the third ; fourth and fifth black, a little longer than the third ; fifth 
shorter than the fourth : pronotum with the usual transverse impression, 
between which and the posterior margin i? a broad lurid stripe ; posterior 
angles slightly acute, not prominent : scutellum not extending beyond the 
posterior angles of the corium : legs rather long and slender ; tarsi and 
tips of the femora and of the tibies black : hemelytra with two blackish 
patches ; membrane cinereous, with a broad brown streak and an in- 
complete brown border. Like D, tecta, W^alker, in structure, but is 
much darker bopeath, and the sides of the pronotum are serrated ante- 
riorly (Walker). Long, 15 mill. 

Reported from Cachar (Assam). 
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140. Dalpada tecta, Walker. 

Dalpada tecta, Walker, Cat. Het. i, p. 224 (1867). 

Pale testaceous, elliptical, coarsely, and thickly punctured; punctures 
eeneous, beneath luteous : head very little shorter than the pronotum ; 
tylus hardly extending beyond the juga, a thinly punctured space on the 
hind border; eyes rather prominent; rostrum black towards the tip, 
extending a little l^eyond the fore border of the third abdominal 
segment : antennas luteous, slender, black-speckled, first joint not ex- 
tending to the front of the head ; second shorter than the third : pronotum 
with a smooth longitudinal line, which is dilated on the transverse im- 
pression ; hind angles obtuse, prominent : scutellum extending rather 
beyond the angle of the corium, witll a smooth interrupted longitudinal 
line which is dilated on the fore borders at the tip : pectus and und^^- 
side of abdomen thinly and minutely punctured on each side.; puhc^ 
tures black : legs slender, black speckled : homely tra with a short 
black stripe on the disc : membrane brown. Shorter than D. affinis, 
Dallas, and the posterior angles of the pronotum are neither convex nor 
smooth. Longf body, 13 mill. 

^ Reported from Silhat. 

141. Dalpada cokfusa, Distant. 

Dalpada confusaj Distant, Trans. Ent. Soc. p. 121 (1879): Scien. Bos. 2nd 
Yarkand Miss. p. 3, f. 1, <1879). 

Luteous, thickly covered with green punctures ; head emarginate in 
front, with the sides reflexed and some small indistinct ochreous 
markings at the base : antennre pitchy, each joint luteous at the base, 
the basal and apical joints smallest, second shorter than third, 3-4 sub- 
equal: rostrum just passing beyond the posterior coxae, with the tip 
pitchy ; pronotum somewhat transversely gibbous at the base, in a line 
with the lateral angles, after which it is abruptly deflexed towards the 
head ; the lateral angles, prominent, subacute ; lateral margins denticu- 
lated for about half their length from the apex ; the punctuation is very 
dense along the lateral margins and at the pronotal angles : scutellum 
somewhat gibbous at the base, deflexed towards the apex, where it is 
more sparingly punctured : corium with a faint impunctate longitudinal 
line on the disc, extending from the base to about two-thirds its length, 
rather widened at the apex ; membrane extending beyond the apex of 
the abdomen, pale fuscous, with the veins dark brown for half the 
length from the base, followed by a row of four bsown spots and a 
marginal row of six spots of the same colour, the two outer ones being 
long and linear ; underside of body luteous, with the pectoral and abdo- 
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minal margi^is broadly punctured with green, sparingly on abdomen and 
more densely on prostethium ; legs luteous, thickly spotted with brown ; 
tarsi luteous, apical joint pitchy (Distant). Long d*, 14, breadth of 
angles of pronotum, mill ; long $ , 15-16 ; breadth of angles of pro- 
notum, 7 1 mill. 

Reported from Murree (Punjab). 

Add 

Dalpada apicifera, Walker, Cat. i, p. 222 (1867*) from Hong-Kong : 
much resembles D. oculata^ but the posterior angles of the pronotum 
are not globose. Long, 16 J mill. 

Dalpada nodifera, Walker, 1. c. from Hong-Kong : posterior angles 
of the pronotum are more globose than those of D. oculatay and the first 
tibieo are less dilated. Long, 14| mill. 

Dalpada consohrina, Walker, 1. c., p. 225, from Siam, distinguish- 
able fi*om D. clavata by its larger size and the markings above and 
beneath. Long, 16 J- mill. 

Dalpada brevis, Walker, 1. c. p. 226, from Hong-Kong : broader than 
D. tecta. Long, 13^ mill. 

Dalpada cinctipes, Walker. 1. c. p. 229, from N. China : angles of 
pronotum much less rounded than in D. oculata and the scutellum 
narrower near the tip. Long, IGf mill. 

Genns Apodiphds, Spinola. 

Ess. p. 29o (1837): Dallas, List Hem. p. 100 (1851) : inclndes Apndiphya, Am. 
& Sorr., Hist. Nat. Ins. Hem. p. 108 (1813) : Eiober, Kiir. Hem. p. .337 (1801). 

Elongate: head with the jaga extending well beyond the tying 
and not uniting in front of it : rostrum arising at a little distance from 
the labrum and always before the antennas, the third joint somewhat 
longer than the second, fonrth only half of second : antennae long, 
second joint twice as long as tlio fii-st, third one-fourth the length of 
Bccond, and fourth as long as second : lateral margins of head and abdo- 
men unarmed : pronotum hexagonal ; middle of the sides sinuate ; ante- 
rior half serrate, humeral angles prominent : Bcutellum long, narrowed 
behind the middle towards tho apex which is obtuse : mesostethium 
carinate. 


142. Apodiphus amtgdalt, Germar. 

Halys amygdali, Germar, Rcisc Dalm. p. 284, t. 9, f. 4 (1817). 

Halys hellenica, Lefeb., Mag. Zool. p. 24, t. 24 (1830) : Herr. SchaflF. Wanz. Ins. 
V, p. 67,t. 166, f. »12 (1839), and vii, p. 69 (1844): Kolenati, Mol. Ent. iv, p. 43 
(1846). 

Halys exsculpta, Bum. Handb. Ent. ii, p. 362 (1835). 
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Apodiphya hellenicat Am. & Serr. Hist. Nat. Ina. H^m. p. 108 (1843). 

Apodiphua hellenicuSf Spinola, Ebb.| p. 296 (1887) ; Dallaa, List Hem. p. 190 
(1851). 

Apodiphya amygdali^ Fieber, Etit. Hem. p. 337 (1861). 

Apodiphua amygdaliy Mnls. A Rey, Pun. Franco, p. 354 (1866) : Walker, Oat. 
Het. i, p. p2 (1867). 

Rusty red, thickly punctured black, giving it a marbled appear- 
ance above j below, the black points are much finer: connezivum with 
four double black lines : a line from the tylus to tbe scutellum also 
sides of pectus, lighter rusty or yellow-rod. Long, 18-22 mill. 

Reported from eastern shores of Mediterranean, (jrreece, Baghdad 
(mihi), Assam. 


Genus Erthesina, Spinola. 

Ess. p. 291 (1837) : Am. & Sorv. Hist. Nat. Ina. Hem. p. 104 (1843)'; Dallas, 
List Horn, i, p. 163 (1851) : Walker, Cat. Het. i, p. 217 (1867) : Stal, Ofvers. K. V.-A. 
Forh. p. 610 (1837) ; Eu. Horn, v, p. 37, 45 (1876;. 

Differs from Halys in having the first joint of the rostrum extend- 
ing beyond the*bucculte and the veins of the membrane simple or some- 
what furcate. The juga do not extend beyond the tylus, and are even 
a little shorter than it : first and last tibioa dilated. 

143. Erthesina fullo, Thunberg. 

Cimexfiilloy Tlmnb. Nov. Ins. Spec. p. 42, t. 2, f. 67 (1783). 

Cimex mucoreuny Fabr. Knt. Syst. iv, p. 117 (1794). 

Htti j/^* inwcorea, Fabr., Syst, Rhyiif?. p. 183 (1803); Wolff, lo. Cim, v, p. 185, 
t. 18, f. 179 (1811); Burmcister, Ilandb. Ent. ii (i), p. 363 (1835); Herr. Sohiiff, 
Wanz, Ins. vii, p. 60 (1844). 

Erthesina inucoreay Spinola, Ess., p. 291 (1837) ; Am. & Serv. Hist. Nat. Ins. 
Hcra.p. 104 (1843). 

Erthesina fullo, Dallas, List Hem. i, p. 183 (1851) ; Ublor, Proc. Ac. Phil. p. 
223 (1860) ; Walker, Cat. ^ct. i, p. 217 (1867) ; StAl, Eu. Hem. v, p. 45 (1876) ; 
Distant, Proc. Ent. Soc. p. Ivii, (1878) ; A. M. N. H. (5 s. ), iii, p. 45 (1879) ; Trans. 
Ent. Soc. p. 415 (1883). 

AntennoB, black (apical joint yellow at the base) ; clypeus porrect, 
dentated, deep black, the margin and a median lino, white: pronotum 
crenated, scutellum and hemelytra black, punctured white : wings 
black, immaculate : body olivaceous ; margin of abdomen varied black, 
and aline before the margin formed of black dots: feet black, femora 
beneath and tibieo, aniiulated white: first pair of tibioB compressly 
membranous ((7. mucoreus, Fabr.). ^ 

Head porrect, black, shining, impressly punctured ; with a longi- 
tudinal line and somewhat raised margins, pale ; apex with a small, 
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straight, impressed line on each side, and before the apex a small tooth ; 
a small oblique pale line on both sides behind the fuscous eyes ; beneath 
black, impresslj punctured, a broad, pale, impunctate streak on each 
side : rostrum 4- jointed, long, subpilose, fuscous, pale at the base, lying 
between two palo, unidentate plates : antenniB 5- jointed, black, last 
joint yellow at the base : pronotum almost flat, deeply impressly punc- 
tured black ; dots and spots, the margin and a longitudinal line some- 
what elevated, pale ; posteHor angles sometwhat acute : scutellum longer 
than half the abdomen, black, punctured like the pronotum but some of 
the dots large, distinct, callous, and with three larger whitish spots at 
the base : hemclytra obscurely fuscous, deeply impressly punctured, a 
large, more distinct, pale spot on the di^ ; membrane black, striated* 
shining ; wings fuliginous : abdomen above fuscous, margin rounded, 
prominulous, flavescent, with four deep black ocellar spots on both sides ; 
beneath* convex, greyish, shining, with a groove at the base for the 
rostrum ; flve black marginal spots on both sides ; penultimate segment 
spotted black : pectus testaceous with black impressed dots and patches, 
a fuscous speculum between the anterior and intermediate feet : anus 
entire : feet testaceous, unarmed ; femora with two lihes and several 
spots, black : first tibies dilated Dut wards at the apex, all the tiblue 
atigulate, black at base and apex, subpilose ; last tibioe compressed : 
tarsi 3- jointed, testaceous, black at the apex, subpilose {Wolff.). Lopg, 
20-25 mill. 

Reported from Java, Ceylon, Bombay, Bengal, China, Jjipan. The 
Indian Museum has specimens from Calcutta (mihi), Sikkim, Assam. 
Very variable in size and depth of colour and in having bucculoo an- 
teriorly rounded or angulate. 

144. EiiTnESiNA GUTTATA, Fabricius. 

CiTMX gnttatus, Fabr., Mant. Ins. ii, p. 291 (1787); Ent. Syst. iv, p. 108 (1794). 

Edessa guttata, Fabr., Syst. Rhyng, p. 161 (1803). * 

EHhesina guttata, Stal, Hem. Fabr. i, p. 23 (1868) : En. Ilein. v, p. 45 (1876). 

Head oblong, greenish, with a dorsal line and margin whitish : 
pronotum punctured, scarcely spinose, greenish, sprinkled with numer- 
ous white dots : scutellum and hemclytra of the same colour as the 
pronotum : wings, black : margin of abdomen varied green and white : 
body beneath, flavescent, with greenish streaks and dots : first pair of 
femora above greenish, beneath flavescent: first tibias membranous, 
black, with a white ring ; last femora yellow ; last tibiae, black with a 
yellow ring (Fahr,), Long 23-25 mill. 

Reported from Siam, Ceylon, (mihi), India. Differs from E. fullo^ 
Thunb. in its larger size, colour above, head broader anteriorly and 
apex of scutellum pale yellow- >vhitish. 
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145. Erthesina acuminata, Dallas. 

Erthesina acuminata^ Dallas, List, i, p. 183 (1851) ; Walker, Cat. Het. i, p. 217 
(1867) j StM, En. Hem. v, p. 46 (1876). 

. Above greyisb-testaceons, very thickly pnnctared with brown : 
head pointed in front, with the lateral margins slightly toothed near the 
apex ; pitchy brown, with the lateral margins, and a median longitudi- 
nal impnnctate line, testaceous ; pronotum with the anterior portion 
pitchy brown, more thickly punctured than the posterior, with a short 
impunctate testaceous line continuous with that of the head/, scutellum 
more coarsely punctured than the rest of the surface, the base with 
three indistinct testaceous spots : membrane brownish, semitransparent : 
margins of the abdomen variegated with black and yellow : body be- 
neath testaceous, sparingly punctured with brown : abdomen with a 
transverse black lino on each of the sutures ; anal plate dark brown : 
sternum black : legs testaceous ; femora with numerous brown points, 
and with a brown longitudinal streak on each side ; tibioe brownish at 
the base and the apex ; dilatation of the anterior tibiaa triangular ; 
tarsi with the .tip of the apical joint, and the claws, brown : ipstrum 
testaceous, with the apical joint and the edges of the groove in the 
second and third, deep pitchy brown : aiitennaa brown, with the two 
apical joints pitchy, the base of the last joint orange (Dallas), Long, 
21 mill. 

Reported from N. Bengal. 

Genus Halts, Fabricius, Dallas. 

Fahr., pt, Syst. Rhyng. p. 103 (1803): Am. & Serv. Hist. Nat. Ins. Hem. 
p. 108 (1843) : Herr. Schuff. Waiiz. Ins. vii, p. 54 (1844): Dallas, List Horn, i, p. 
153,187 (1851): Walker, Cat. Het. i, p. 230 (1867): St&l, Hem. Afric. i, p. 80 
(1864) ; Ofvers. K. V.-A. Forh. p. 610 (1867) ; En. Horn, v, p. 45 (1876). 

Head elongated, tapering in front ; tylus as long as, or longer than, 
the juga ; first joint of rostrum not extending beyond the bucculsE) : last 
tibia 3 simple, not dilated : apical angles of sixth segment of abdomen 
rounded at the apex : veins of membrane irregularly ramulose. In 
Erthesina, the last tibiie are dilated ; in Dalpada, the head is rounded or 
truncated at the apex with the sides more or less parallel. 

140. Halts dentata, Fabricius. 

Cimex dentatua, Fabr., Syst. Eiit. p. 702 (1775) ; Spec. Ins. ii, p. 346 (1781); 
Mant. Ins. ii, p. 284 (1787); Ent. Syst. iv, p. 96 (1794) ; Wolff. Ic. Cim. ii, p. 61, 
t. 6, f. 48 (1801 ) : Stoll, Punaises, p. 33 t. 6, f. 47 (1788). • 

Cimex stdeatua, Thunberg, Nov. Ins. Spec, ii, p. 43 (1783). 

Halya aerrigeraj Westwood, Hope, Cat, Ilem. i, p. 23 (1837). 
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Halys serricollist Westwood, Hope, Gat. Hem. i, p. 28 (1887). 

Halys dmiatUf Fabr., Syst. Bbyng. p. 180(1808} ; Herr. Beliiiff. W-aas. wii, 
p. GO, t. 233, f. 724 (1844) ; Dallas,. List Hem. i, p. 187 (1851) ; Walker, Oat. Het. 
i, p. 230(1867) ; St&l, En. Hem. v, p. 45 (1876) ; Distant, A. M. ^9*. H. (6 s.) iii, p.48 
(1879). 

Body cinereous and yaricd with black : head porrect, unidentate on 
each side : proiiotum spinoso and with four small teeth on the margin : 
abdomen beneath canaliculate (Fahr.), Antennae 5- jointed, fuscous, 
first joint short, stout, rest rufescent at the apex ; head, pronotum, 
scutellum, hemelytra and pectus, greyish, with numerous fuscous or 
black points and longitudinal lines : head with a small tooth on each 
side before the fuscous eyes, and two small, fiexuose, longitudinal, 
fuscous lines on the apex ; ocelli "distant ; rostrum 4- jointed, fuscous, 
greyish at the base, almost as long as the body, second joint cur7ed : 
pronotum unequal anteriorly, margin (especially the antero-lateral) ser- 
rulate, the posterior angles obtusely spinose, transversely impressed in 
the middle : scutellum as long as half the abdomen, apiculate, with two ( 
small impressed lines in the middle, and other black longitudinal lines, 
also many impressed fuscous points : hemelytra with many impressed 
fuscous points and black spots forming abreviated bands ; beneath paler ; 
membrane flavescent adorned with black denticulated lines : wings 
fuliginous, with a fuscous spot at the apex : abdomen above, fuscous, 
variegated black ; beneath fuscous, shining, very finely impressly 
punctured, a median longitudinal impressed line from the rostrum, entire 
to the anus : all the feet unarmed, punctured fuscous ; tibiro angulate 
(Wolff.), Vars, (a), pronotum with two black longitudinal streaks : 
(b), teeth on the side of the head, obsolete: (r), colour paler. Long, 
19-23 mill. 

Reported from Cliina, Japan, Assam, Bombay, Tranquebar. The 
Indian Museum possesses specimens from Arakan, Assam, Sikkim 
(mihi), Calcutta (mihi), Allahabad, Bombay, Mrdras. Very variable in 
size and colour. 

Genus (Estopis, Distant. 

A. M. N. H. (6 a.) iii, p. 48 (1879). 

Ovate depressed, head triangular, juga much longer than the tylus, 
meeting beyond it, but divided at the apex : anteiinie 4- jointed ; first 
joint robust, not quite breaching the apex of the head ; second joint a 
little shorter than the third ; 3 and 4 subequal ; the last somewhat 
thickened : rost^m reaching the posterior coxm ; apical joint longest : 
pronotum a little longer than the head, about twice as broad as long, 
the lateral margins denticulated, the lateral angles prominent ; it is 
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slighiljr prominent and rounded at the base ; deflexed towards the head : 
eouteUum*a little longer than broad, extending slightly beyond the 
base of the membrane, gradually narrowed for two-thirds its length 
from the base, whence it extends almost straight to the apex, which is 
narrowed and rounded ; membrane with longitudinal veins : abdomen 
dilated, projecting a little on each side, convex below ; abdomen, lege, 
and sternum unarmed (Distant), 

The 4- jointed antennas, length of the jnga, and general shape of the 
body ally this genus to Atelocera and Menimia, 

147. — CEstopis rERRA, Distant. 

CE^pig terra, Digtonti A. M. N. H. (5 §.) iii, p. 49 (1879). 

Brownish luteous; corinm with a reddish hue, thickly and some- 
what regularly covered with darker punctures : head very thickly 
punctured and somewhat darker in hue : antennae luteous ; apical joint 
black, luteous at the base : pronotum with the punctures thicker and 
darker along the lateral and near the anterior margins : scutellum 
somewhat rugul^se, and darker at the base : membrane pale fuscous : 
abdomen above pitchy ; abdominal margin broad and distinct : sternum 
concolorous with uppersido of body; underside of abdomen rather 
darker, with a faint median longitudinal black line : logs luteous, 
femora thickly speckled with black (Dihtant), Long, 17 ; breadth of 
angles of pronotum, 8 mill. 

lloported from Khasiya hills, 4500—6000 feet, (Assam). 

Qenus Belopis, Distant. 

A. M. N. H. (6 8.) iii, p. 60 (1879). 

Broad, ovate : head triangular, juga longer than the tylus, and 
meeting beyond it, but divided at the apex : antennoe 5-jointed : pronotum 
lather more than twice broader than long ; the lateral angles prominent, 
subacute, the lateral margins denticulated ; deflexed towards the head : 
scutellum with the length equal to the breadth at the base, gradually 
narrowed for two-thirds the length, and then extending nearly straight 
to the apex, which is narrowed and rounded : membrane with longi- 
tudinal vejns : abdomen dilated above, projecting a little on each side ; 
convex below : storuum and abdomen unarmed ; tibim moderately 
sulcated (Distant), 

148. — Belopis unicolob, Distant. 

Belopis tmicolor. Distant, A. M. N. H. (6 s.) iii, p. 50 (1879). 

OchriLceous, thickly and finely punctured; punctures somewhat 
darkd ' on frontal half of pronotum and head : antennee reddish ; second 
2 
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joint longer than the first, shorter than the fourth, 8 end 5 longest, 
subeqnal : scutellam with the median portion punotared, rather darker, 
lateral edges conoolorons with other parts of the upper surface : mem** 
brane och^eons ; underside of body and legs conoolorous, the former 
thickly and finely punctured (Distant), Long, 14 ; breadth of angles 
of pronotnm, 10 mill. 

Reported from the Khasiya hills (Assam). 

Genus Orthoschizops, Spinola. 

Gen. In. hrt. p. 131 (1852) ; Stal, Horn. Afrio. i, p. 78, 105 (1864) : Walker, Cat. 
Het. i, p. 231 (1867). Stal, En. Hem. ▼. p. 48, (1876). 

Body ovate : head produced ; its lateral margins near the eyes 
armed with a tooth or forming an angle more or less distinct* juga 
longer than the tylus : bucculao extended to the base of the head, mode- 
rately elevated : rostrum reaching to or extending a little beyond the 
last pair of feet : antennaB 5- jointed, slender, the first joint not reaching 
the apex of the head : anterior lateral margins of the pronotum irre- 
gularly denticulate : scutellum triangular, lateral margins sinuated 
in the middle ; frena not, or only very slightly, extended behind the 
middle of the scutellum : membrane reticulated : sterna rather deeply 
furrowed : venter sometimes slightly furrowed : feet longish, robust, 
femora unarmed ; tibiie three cornered : corium longer than scutellum, 
its apical part not so broad (Stdl). 

149.— Orthoschizops assimilis, Westwood. 

^alys aasimilisy Westwood, Hopo, Cat. Hem. i, p. 2] (1837). 

Orthoschizops assimilis, Walker, Cat, Het. i, p. 232 (1867) ; Stal, En. Horn, v, 
p. 49 (1876). 

Brunneous fuscous, punctured and variegated, black ; head anteri- 
orly sub-bilid ; sides of pronotum serrate with some somewhat large 
spines, posterior angle a little prominent : sgutellum whitish at the 
apex : membrane reticulated black : antennaB and foot fuscous ‘brunne- 
ouB (Westw,). Long, 16—17 mill. 

Reported from India. 

Add as 25 b : — 

COPTOSOMA FiMBRiATUM, Distant. 

Coptosoma fimbriatum, Dist., Trans. Ent. Boo. p. 342 (1887). 

Body above, shining black : margin of head (broadly), eyes, ocelli, 
antennae, lateral margins of the pronotum, abdominal margin as soon at 
the base of the scutellum, head beneath, rostrum, legs, margins of the 
sternum and the abdomen, and anal segment, reddish ochraceous : ab- 
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domdn beneath shining black : stemtim dull opaque black. The head ia 
prominent, rounded in front, and not perceptibly sinuated in front of 
the eyes : the ocelli are situate wide apart, rather nearer to the eyes 
than to each other : and the tibifiB are sulcated above {Dt3t,), Long, 5 ; 
greatest breadth, 5 mill. 

Reported from Sikkim (mihi), where it is rather common. 

Div. SciocORARiA, Stal. 

En. Hom. ▼, p. 49 (1876): SctocorideSf pt. Am. & Sorv , Hist. Nat. Ins. Hem. 
p. 118 (1846) ; Sciocorida, pt., Dallas, List Hom. i, p. 130 (1851) 

Head clypoated, not, or only rarely, a little narrower than the base 
of the Bcutellum, foliaccously dilated, amplified before the col lam, intra- 
ocular part broader than the collum : ocelli remote from the small 
eyes ; antenniferous tubercles remote from the sides of the head, not 
distinguishable fiom above ; first joint of the antenneo not reacliing the 
apex of the head : scutcllum gradually, or somewhat so, narrowed, from 
the base ; its sides not, or only very slightly, sinuated : entire lateral 
m-'rgins of the body flattened, laminated (StdL) 

Genus Sciocoiiis, Fallon. 

Hem. Ruoc. p. 20 (1829) • D.illas, pt , List. Hem. i, p 131 (1851) • Fiob Eur. 
Horn. p. 355 (1861) ; SUl, Hem. Afiio. i, p. 79, 120 (1864) ; Ofvors. K. V. A. Forh. 
xxix, 3, p. 35 (1872) ; En. Horn r, p. 49, 50 (1876). 

Body oval, depressed, beneath slightly convex ; head longish, 
flattened, foliaceous, juga longer than the tylus, and anteriorly conti- 
guous : ocelli small : I'ostrum reaching somewhat the last pair of coxae, 
first joint not extending beyond the bucculee posteriorly, second about 
equal to the two apical taken together : pronotum anteriorly broadly 
sinuated, lateral margins flattened: scutellum narrowed hindwards, 
sides not, or only very slightly, sinuated ; frena short : veins of membrane 
simple : pro- and meso-^ethiura furrowed : feet moderate : first joint of 
last tarsi a little shorter tliaii the two apical joints taken together {Stdl), 

150. SciocouTS ^lATERALTS, Fieber. 

Sciocoi'is laterally Fieber, Rhyncli. p. 21(1851); Walker, Cat. Het. i, p. 178 
(1867) ; Stal, En. Hem. v, p. 51 (1876). 

Oval, grey, thickly punctured brown: pronotum and scutellum 
with scattered callous spots : head semioval, flat, sides anteriorly almost 
angular, with a curved transverse impression : rostrum yellowish, ter- 
minal joint black : antennee brownish-yellow, third joint brown above, 
fourth yellowish at the base, above brown like the ciitire fifth joint ; 
pronotum 2| times broader than long; emargination broad, shallow, 
curved ; the disc equally gradually convex hind ward ; on the slightly 



12 


E. T. Atkinson — Notes on Indian Bbynohota. 


[No. 1, 


carved edges, a longitndinal three-oomered whitish spot whose posterior 
comer reaches almost the humeral angles, the inner comer resting on the 
transverse furrow which is rather shallow : apex of scntelliim rounded, 
margin sometimes whitish, basal angle black, with a small callous 
point : hemely tra uniformly thickly punctured, with some brown trans- 
verse streaks and dots ; corium a little longer than the scutellnm, apex 
almost acute-angled, a long four-cornered spot at the base, as also 
the principal vein with an abbreviated streak becoming broader 
hindward, yellowish-white : suture of membrane almost straight, mem- 
brane diaphanous with raised veins having scattered brown dots be- 
tween them : dorsum black ; the two posterior tibice with yellowish 
lateral spots: connexivum at th^ emarginations with four-cornered 
black-punctured and often ocellated spots : pectus black between the 
feet, the sides thickly punctured brown, the acetabula less so : feet 
coarsely punctured, before the tips of the femora a whitish and black 
punctured ring ; abdomen thickly punctured brown, the median part, 
a zigzag lateral streak, and a semicircular lateral spot, yellowish- white ; 
both sides of the lateral streak densely punctured ; the middle of the 
base of the sixth abdominal segm3nt and two dots on the third abdomi- 
nal segment, black. Long, 4|- mill. 

Reported from furthef India. 

161. SCIOCOBXS INDICUS. 

Sciocoris indtcus, Balias, List Hem. i, p. 132 (1851) ; Walker, Cat. Het. i, p. 177 
(1867) ; (?) StW, En. Hem, ▼, p. 128 (187G). 

$ . Grey, punctured ; head subelongato ; antennae fuscous at the 
apex ; feet pale, punctured fuscous ; membrane punctured fuscous ; body 
beneath fuscous-grey, apical spot black {Dallas), Long 5]^ — 6 mill. 

' Reported from N. India. 

Div. Mteocharia, St&l. 

En. Hem. v, p. 52 (1876). 

Lateral margins of the head and generally also of the pronotum 
flattened, laminated ; the lateral margins of the head posteriorly not, 
or only obsoletely, sinuated ; those of the pronotum entire or very 
obsoletely crenulate : juga generally longer than the tylus, and, before 
the tylus, contiguous; antenniferous tubercles not, or only rarely, 
very slightly prominulous beyond the sides of the head: first joint 
of the antennse not reaching the apex of the head : rostrum moderate 
or shortish, second joint shorter than the two apical taken together, 
or at least not longer ; mesostethium generally furrowed : femora, 
at least the first pair, spinose beneath : venter without a farrow, un- 
armed at the base {8 til). 
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Oenns Laprius, St&L 

OfvQFB. K. y.-A. F5rh. p. 200(1861) ; 1. o., p. 605 (1867); Ea. Hem. ▼, p. 52 
(1876). 

Hoad slightly narrowed forwards, snbovate, almost as long as the 
pronotam ; lateral margins not, or but very slightly, sinuate before the 
eyes ; juga not, or but very slightly, extending beyond the tylus, entirely 
distant from each other ; antenniferous tubercles very slightly prominu- 
louB beyond the lateral margins of the bead, with a small ispine at the 
apex externally ; first joint of the antennss not reaching the apex of 
the head, second joint much longer than the third ; ocelli moderate or 
large, moderately distant from the eyes, much more distant from each 
other ; rostrum extending behind the intermediate pair of feet, second 
joint shorter than the two apical taken together : pronotum with anterior 
lateral margins entire, anterior angles not produced to the eyes, lateral 
angles prominent ; anteriorly, between the eyes, broadly sinuate ; frena 
extended beyond the middle of the scutellum which is triangular and 
gradually narrowed : pro- and meso-stethium distinctly farrowed : aper- 
tures of the odoriferous apparatus auriculate. 

152. Laprius varicornis, Dallas. 

Sciocoris varicomis, Dallas, List Horn, i, p. 136 (1851) ; Walker, Cat. Hot. i, p. 
177 (1867) ; Scott, A. M. N. H, (4 s.) xiv, p. 289 (1874). 

Lapriua varienmis, Stal, Ofvers. K. V.-A., FOrli., p. 623 (1870) ; En. Hem. v, 
p. 52 (1876) j Distant, A. M. N. II. (5 s.) iii, p. 45 (1879). 

^ . Ovate, pale, brownish grey, very thickly and finely punc- 

tured with brown : eyes black ; pronotum with the anterior angles acute, 
somewhat produced anteriorly : scutellum with a a small pale impunctate 
spot in each basal angle : hemolytra more or less ferruginous, membrane 
brownish : abdomen beneath very thickly punctured with black, the 
punctures of the margins sometimes colourless ; within the line of the 
stigmata on each side, is a row of short whitish lines : legs testaceous ; 
femora with a few brown points ; tibias towards the apex and the 
tarsi brown : rostrum testaceous, with the apex brown : antennes with 
the three basal joints red, the apex of the third black ; two apical joints 
black, with the base yellowish. A variety has a red tinge on the upper 
surface ; margins of abdomen beneath, tips of femora, base and tips of 
tibiae, and entire third joint of antennae, red (Dallas), Long, <5^, 11 
mill; 9 lljmill. 

Reported fram N. India, Rangoon, Philippines, China, Japan, 
common in Sikkim (mihi). 
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153. Laprius qastbicdSi Thunberg. 

Cimex gastricusj Thunb., Hem. Rostr. Cap. ii, p. 1 ( 1822). 

. Paramecocoris gaatricuSt Stal,' Ofvers. K. V.-A. Forh. p. 182(1855} ; 1. c., p. 66 
(1856) ; Walker, Cat. Hot. i, p. 178 (1867). 

Laprius gastricus, St&l, En. Hem. y, p. 52 (1876) : Distant, Trans. Ent. Soo., 
p. 416 (1883). 

Yellow-testaceons, densely and somewhat deeply punctured black 
fuscous: head ‘with the sides parallel, oblique from the middle : scufcel- 
lum furnished on both sides at the base with a yellow testaceous callus, 
impunctate :• membrane fuscescent : body beneath with feet, of a weaker 
colour, less densely punctured ; abdomen with a blackish streak on both 
sides ; antennm rufescent, two last joints fuscous, sordid yellow at the 
base {Stdl). Long, 9 ; broad, 5 milF. 

Reported from India, Japan. 

Genus JRiDNiJ.s, Dallas. 

List Horn, i, p. 144 (1851) : En. Horn, v, p. 54 (1876). 

Head rather short, rounded and slightly cmarginate at the apex, 
with the juga meeting beyond the tylus ; eyes prominent ^ ocelli minute, 
distant ; antenmn about half the length of the body, 5-jointed ; basal 
joint shortest, not reaching the apex of the head ; second joint shorter 
than the third, which is shorter than the fourth ; fifth joint longest : 
rostrum mtlier short, not reaching the posterior coxae, slender, inserted 
about the middle of the under surface of the head ; basal joint reaching 
the base of the head ; second joint longest, third longer than the first, 
fourth shortest : body ovate : pronotura transverse with the anterior 
angles -projecting beyond the eyes : scntellum about two-thirds of the 
length of the abdomen, becoming narrower from the base to about the 
middle, then straight to the apex, which is broad and rounded : mem- 
brane with 4-5 longitudinal veins which are more or less ramose or 
somewhat reticulated at the apical margin : abdomen and sternum 
unarmed : legs moderate : femora with a double row of minute spines 
or tubercles on the under side, especially towards the apex : tarsi 3- 
jointed, with the basal and apical joints about equal {Dallas). Distin- 
guished by the large size of the scntellum which reaches nearly to the 
apex of the body and thus gives it a groat resemblance to Podops. 

154. .^oNus OBSCUBUS, Dallas. 

ASdnus ohscurus, Dallas, List Hem. i, p. 145, t. 3, f. 5 (1851) ; Walker, Gat. Hot. 
i, p. 182 (1867) ; Stal, Ofvers- K. V.-A. Porh. p. 623 (1870); En. Horn, v, p. 54 
(1876). 

ASdnus similis, Hagl., Stettin Ent. Zeit. xxix, p, 154 (186S1 ; Walker, Cat. Het. 
iii, p. 539 (1868). 

? . Above pitchy, obscure, very thickly punctured and some- 
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-what rugose ; membrane semitransparent,* brownish, veins brown ; abdo- 
men beneath slightly shining, thickly and finely punctured, with the 
margins broadly testaceous, and finely punctured brown : legs .brown, 
with the tarsi pale testaceous : rostrum testaceous, antennm black, with 
the apiqal joint pale fulvous (Dallas), Long 8t — 9^ mill. 

d. Oblong fuscous-lurid, densely and strongly punctured* fuscous, 
beneath shining subsaneous : apex of antennaa, rostrum, cozp and tarsi, 
also marginal streak on venter obscurely testaceous : membrane brun- 
nescent, veins and margin more obscure : wings fuscesqent : second 
joint of antennaa somewhat shorter than the third : rostrum not reach-* 
ing the last pair of coxaa ; sides of pronotum nearly straight (Haglund). 
Long, 9 ; broad, ; exp. hemi., 17-mill. 

Reported from Gilolo, Borneo, Java, Philippines, Rangoon. 

155. iEoNUS VENTBALiSj Dallas. 

JRdnus ventralist Dallas, Trans. Ent. Soo. (n. s.) ii, p. 10, t. 1, f. 3 (1852) ; StAl, 
En. Hem. v, p 54 (1876) ; Distant, A. M. N. H. (5 s.), iii, p. 45 (1879). 

Ovate, rather convex, pale greyish brown, very thickly and finely 
punctured with black : head rather small, very minutely punctured with 
black above and beneath : eyes pale ; ocelli yellowish : antennas slender, 
rather sparingly clothed with short hairs ; three fii’st joints testaceous, 
fourth joint pale brown, with the base testaceous ; fifth joint, pale 
brown ; rostrum yellow : pronotum very thickly and finely punctured 
with black, with the punctures more distant on a slightly impressed 
space which crosses the disc about the middle, forming a pale trans- 
verse band ; immediately in front of this impressed space are four small 
tubercles ; scutellum very large, reaching very nearly to the apex of 
the body, constricted a little before the middle ; voiy thickly and finely 
punctured with blacky more thickly punctured and somewhat rugose 
towards the base, where there is a small smooth whitish point on each 
side within the basal angles ; the basal angles themselves black : pectus 
rather darker than the upper surface, very thickly and finely punctured 
with black : legs yellow ; femora with numerous black or brown points, 
the anterior pair with a double row of small black spines on the lower 
surface : tibiro with a few brown points, and with a few minute bristles 
along the edges : the coriaceous portion of the hemelytra rather less 
thickly punctured than the pronotum and scutellum : membrane trans- 
parent, colourless : wings semitransparent, iridescent : abdomen beneath 
.deop shining black, slightly brassy, very thickly and finely punctured ; 
the margins pale griseous, thickly and finely punctured with black ; 
the edges with small black spots at tbo junctions of the segments 
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(Dallas). No portion of tke inner or apical margin of the corium is 
covered by the scntellnm. Long, 6 — 7^ mill. 

Reported from Hong-Kong» Assam, Sikkim (mihi). 


Following St&l, I place in the sub-family Pentatomina those genera 
of Dallas* Pentatomidce found in India which St&] distributes amongst the 
following divisions, and which are distinguished by having the tarsi 3- 
jointed and the scutellum extended to a distance behind the frena. The 
species are rather numerous and difficult to arrange, but I have no doubt 
that we shall, in a short time, be able to give a more exact distribution. 

Group A. 

a. The first group of these divisions includes those genera in 
which the venter is unarmed at the base, second segment without a 
spine or tubercle prominnlous forwards and reaching, or somewhat so, 
the metastethium, and sometimes furrowed ; margins of furrow, however, 
neither callously elevated, nor levigate : anterior margin of the prono- 
tum very rarely somewhat elevated, levigate or callous : tibice above 
generally furrowed or flat and margined, except Agomscelis^ in which 
they are without a furrow and rounded : second joint of the antennss 
sometimes not extending beyond the apex of the head ; orifices entirely 
margined, or auriculated, or continued in a furrow. 

h. Corium anteriorly generally confusedly punctured between the 
costal xaa.rgin and the intracostal vein, the costal margin anteriorly 
generally acute or flattened and somewhat laminated, the space between 
the margin and the vein therefore somewhat broad ; this space rarely 
very narrow (as in Dtjdoxys) with a single row of points : orifices 
generally continued outwards in a long or somewhat long furrow ; 
basal angles of the scutellum rarely with a spot or levigate, callous 
streak : juga sometimes much longer than the tylus and acuminated : 
anterior lateral margins of the pronotum rarely cbtusely rounded : 
second joint of the antennas sometimes not, or barely, extending beyond 
the apex of the head. 

c. Head flat or somewhat so, lateral margins acute and laminated 
or prominnlous before the middle in a straight, tooth-shaped angle ; 
juga generally longer than the tylus, often much longer and contiguous 
before the tylus : anterior lateral margins of pronotum generally acute, 
or somewhat so, sometimes laminated ; bucculas not prominulous posteri- 
orly in a lobe : scutellum posteriorly narrow, or somewhat so : frena 
extended to rather a distance behind the middle of the scutelfnm : body 
never greenish : venter not, unless in the second segment, furrowed. 
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d. Basal angles of the scntellum without an impression or with 
a small somewhat rounded and somewhat obsolete one : sixth yentral 
segment in i anteriorly rounded : entire second joint of the antennm 
extending beyond the apex of the head : body oval or broadly oval ; 
anterior ^lateral margins of the pronotum entire : third joint of rostrum 
longer than the fourth : furrow of the orifices moderate or somewhat 
short, abruptly abbreviated, not continued in a wrinkle or ridge. 

This group includes the divisions Odiaria^ Tropycoryphariaf Oap^ 
pcearia, Oarpocoraria^ Diploxiaria^ Eysarcoriaria^ and Agonosceliaria, 

Div. Odiabia, St&l. 

En. Hem. v, p. 65, (187G). ^ 

This division includes the genera having the characters given in 
a. to d. above. 

Genus Paeamecus, Pieber. 

Hhynohotographia, p. 34 (1851). 

Body elongate, somewhat convex : head elongate, almost equally 
broad throughout, convex beneath; the jnga somewhat longer than the 
tylus, rounded on the sides, almost right-angled inwards ; antennfl9 one. 
half the length of the body, joints almost of equal thickness, the third 
shortest ; the second joint a little shorter than either of the two last : 
the jugular plates very low, as long as the basal joint of the rostrum, 
and shorter than the head : rostrum rather stout, reaching beyond the 
intermediate coxm ; second joint longest ; third incrassate, half the length 
of the second ; fourth cylindrical, black : prostethium short, not so long 
as the meso- or meta-stethium which are of equal length ; pronotum 
hexagonal, convex between the humeral angles which are prominent and 
furnished with a small tooth ; scntellum two-thirds the length of the 
dorsufU, the last fourth of the length abruptly narrowed, pointed : 
hemelytra longer than the scutellum, pointed at the end ; membrane 
reaching beyond the apex of the abdomen, with five furcate veins : 
tarsi robust, basal joint stouter, and as long as the two following taken 
together. 

156. Paeamecus rupicoents, Fieber. 

Parainecus mijicomist Pieb., Rhynch,, p. 35 (1851) : StM, Pn. Hem. v, p, 7l 
(1876). 

Ochreous-yellow, punctured black • elongate : pronotum anteriorly 
with two black points : scutellum with a slightly punctured, pale, median 
streak, and more slightly punctured patch ; border line on pronotum 
and marginal spot, yellowish ; two black points anteriorly ; antennee, 
3 



18 E. T. Atkinson — oh Bhyncliota. [No. 1, 

base of venter, dorsum beneath, and feet, yellow-ferruginous ; membrane 
sordid, veins darker ; stigmata and pectus, black {lieher'). Long, 12^ 
mill. 

Reported from Further India. 

Genus Plexippps, StSl. 

Ofvers. K. V.-A. Fiirh., p. 505 (18G7) : En. Hem. v, p. 65, 71 (1876). 

Head short, much shorter than the pronotum, almost shorter than 
broad between the eyes, rather nai'rowcd forwards, rounded at the 
apex, lateral margins scarcely sinuate before the eyes ; juga somewhat 
longer than the tyliis, distant ; ocelli a little more than twice more distant 
from each other than from the eyes ; first joint of antennao even with 
the apex of the head, second joint scarcely as long as the third ; rostrum 
not extending beyond the intermediate feet, short : anterior margin of 
pronotum obliquely and somewhat broadly truncate behind the eyes, 
anterior lateral margins slightly rounded, anterior angles obtuse, a 
little prominulous beyond the eyes : apituil angle of coriuni a little 
produced, apical margin somewhat sinuate near the apical angle : veins 
of membrane simple: pro-slethium slightly impressed meso-stethium, 
slightly carinate : second ventjal segment very slightly convex eleva- 
ted in the middle : odorifero is aiiertnres eouiiuued in a not long, 
abruptly abbreviated furrow (^7rt7). 

• 157. Plexippi's noESAMs, Stal. 

Pfexijypns ilorsalis, )St il, Berlin Eni. Zeitsch. xiii, p. 22G (18G9) ; En. Horn., p. 
71 (187G). 

9 . Subobovatc : weakly greyish -flavesccnt, above rather densely 
punctured black, these dots are arranged behind the middle of the prono- 
tum and before the niiddle of the scutellurn in short irregular lines : 
membrane weakly fuscous-greyish, veins more obscure, exterior basal 
angle fuscous: dorsum of abdomen fiiseous-'» iolaceous ; connexivuni 
bhicAisli, tw’O last segments obsoletely palely streaked ; wings * slightly 
iufuscate ; s pi racula narrowly circled black, Liko Ji. fulvesebnsy Dallas. 
Base of licad, at the eyes, marked by an impunctatc spot; juga gradually 
converging, a little distant at the apex : autcniiie remotely and briefly 
setose, second joint more than tw'ico as long as first : pronotum more 
than half longer than tlie head, almost more than twice broader than 
long, anterior margin slighliy elevated between the eyes, lateral margins 
slightly rounded, narrow ly black : scutellurn sparingly palely punc- 
tured at the apex : exterior margin of corinrn narrowly blackish to- 
wards the base: pro-stethium sparingly and palely punctured, exterior 
margin black ; meso-stethium sparingly punctured towards the coxoo 
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meta-stethium opaque, strigose, posteriorly and outwards shining, pos- 
teriorly sparingly punctured : venter aciculate, sparingly punctulate 
towards the sides, with a broad levigate median streak ; second segment 
slightly convex in the middle, depressed on both sides at the convex 
part (Stdl), Long, 15 ; broad, 8 mill. 

Reported from India. 

Div. Tropycokyphakia. 

En. Hem. v, p. 56 (18V6). 

o. 6. as in OiUarla, (pt 17). 

c. Lateral margins of the head and pronotura not or less acute, 
those of the pronotura never laminated : juga rarely longer than the 
tylus, then generally acuminated or gradually narrowed : frena gcnei*ally 
extended beyond the middle of the soutellum : in those genera in which 
the juga are longer than the t^diis, generally not extending beyond the 
middle of the soutellum, in whicdi case also the scutellum posteriorly 
broad, or somewhat so : body sometimes greenish : venter sometimes with 
a long fuiTow, 

d. Head flat, juga rarely somewhat longer than the tylus : scutol- 
lura generally posteriorly narrow or moderately broad : frena generally 
extended behind the middle of the soutellum : entire second joint of 
the antennno, or a great part, extending beyond the apex of the head ; 
venter not fuiTow(?d. 

c. F li st joint of rostrum very rarely extended behind the biicculae, 
and if so, the basal angles of the scutellum have a largish, levigate, 
callous, pallid spot. 

f. The furrow of the odoriferous apertures continued in a wrinkle 
or ridge extended beyond the middle of the breadth of the pleurse, 
gradually aoiiniinated. 

g. Connexivn m pale, gj'eeii, or flavescent, without black or acnescent- 
black spots or bands, bccupying the entire breadth of the segments : 
segments rarely more obseurely punctured anteriorly and posteriorly 
than ill the middle : basal angles of soutellum without a callous spot or 
with a very minute and very obsolete one. 

Cionus NiPiiE, St.nl. 

Ofverfl. K. V.-A. Forh., p. 51G (18G7) : Eu. Hem. v, p. 66, 73 (1876). 

Head gradually distinctly narrowed forwards, lateral margins 
acute, very slightly or but scarcely sinuate behind the middle ; juga a 
little longer than the tylus, hisceiit ; bucculoe continued through, slightly 
raised ; ocelli a little more than twice as far from each other than from 
the eyes ; rostrum extended to or between the last jiair of coxie, first 
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joint about on a level with the bucouleo, second joint longer tban the 
third ; antennco slender, first joint not reaching apex of head : anterior 
margin of pronotnm neither reflexed nor callous, broadly sinuate, trun- 
cate behind the eyes, anterior lateral margins straight, very slightly 
refloxed, lateral angles somewhat obtuse, very slightly prominulous : 
Bcutollum moderate, much longer than bi*oad, narrow at the apex, frena 
extended to third apical part of scutellum : costal margin of corium 
very slightly rounded, apical angle not produced : meso-stethinm cari- 
nate : furrow from the odoriferous aperture gradually narrowed and 
continued in a ridge or wrinkle : abdomen not or hardly broader than 
the hemelytra, extremity of angles of segments prominulous : body 
narrowly obovato (S/dZ). 

f, 

168. Niphb cephalur, Dallas. 

Pentatoma eephalust Dallas, List Horn, i, p. 2t5 (1851) $ Walker, Cat. Hot. ii, 
p. 303 (1867). 

Niphe cephaXuB, Btsl, Ofvers. K. V.-A. Purh., p. 616 (1867) ; En. llom. v, p. 73 
(1876). 

$ . Oblong, ovate, pale yellowish brown, thickly and finely punc- 
tured with dark brown : head large, slightly emarginate at the apex, 
the juga a little longer than the t^dus, eyes brown ; ocelli yellow : 
pronotnm with the punctures very close along the lateral paargins, 
causing them to appear much darker tlian the rest of the surface : 
scutellum with the apex orange ; membrane semi-transparent, brownish, 
with darker veins : abdomen beneath tawny, irregularly and sparingly 
punctured with black, with a brown spot in the middle of the third 
segment: pectus of the same colour as the abdomen, rather thickly 
punctured, with some of the punctures black : legs of the same colour, 
with numerous black ]>oints : rostrum brownish testaceous : antennm 
testaceous, with the tip of the third, and apical lialf of the 4 and 5 
joints, black (Dallas,) Long, 15 — IG mill. 

Reported from Java, India. 

169. Niphe elongata, Dallas. 

Pentatoma elongatay Dallas, List Horn* i, p. 24G (1851) ; Walker, Cat. Ilct. ii, 
p. 299 (1837). 

Niphe elongatay Stal, Ofvers. K. V.-A. Porh., p. 516 (1867), 1. c. p. 625 (1870) ; 
En. Hem. v, p. 73 (1876). 

9 . Elongate, somewhat oblong, witli the sides parallel ; testaceous, 
above thickly and finely punctured with black : head with the tylus as 
long as the juga \ ocelli red • scutellum very long : coriaceous portion of 
the hemelytra with the outer margin yellowish- white ; membrane semi- 
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transpacent, brownish^ with the veiais n little daiicer : abdomea beneath 
testaceouB, with the disc imponctate, the Bides faintly punotm^ ; stig- 
mata black ; pectus rather strongly punctured, with some^f the punc- 
tures black : legs yellowish ; tarsi fulvous ; rostrum not passing the 
intermediate coxes, pale yellow, with the tip black : antennea with the 
three basal joints bright red ; fourth black, with the base red ; fifth 
black, with the base and apex red (Dallas), Long 12i — 13 mill. 

Reported from Philippines, Rangoon, N. India. Differs from N, 
eephalus^ Dallas, in its narrower stature and the costal limbus of the 
corium being furnished with colourless punctures. 


Div. Cafpjsauia. 

En. Horn, v, p. B7 (1876). 

a, to /. as in Tropycorypharia, (p. 19). 

g. Segments of connexivum black, punctured, adorned with a 
median band or flavescent marginal spot, generally less densely punc- 
tured or somewhat levigate : basal angles of the scutellum marked by a 
pale, levigate spot, sometimes small and indeterminate and sometimes 
very large : anterior lateral margins of the pronotum slightly reflexed, 
Bometimeb callous, straight or somewhat so, entire, simple ; tibim above, 
flat, margined. 


Genus CAPPiEA, Ellonrieder. 

Nat Tijdskr. Nod Ind. xxiv, p. 140 (1860) ; Walkor, Cat Hot ii, p 144(1867), 
Stal, Otvors. K. V.-A Forh , p 614 (18C7) , En Hem v, p 67, 74 (1876). 

Allied to Halys, but body shorter, more depressed ; head fiat, as long 
as the pronotum, its basal margin broader than the anterior margin of 
the pronotum; juga shorter than the tylus, margin of juga, rounded, 
entire ; tylus broader towards the apex which is arcuate : eyes small, 
prominulous ; ocelli near the eyes, not very distinct : first joint of the 
antennoo shorter than the head, scarcely intumescent, 2-5 joints almost 
equal in length, third 3oiut nodulose at the end, 4 and 5 joints robust : 
pronotum flattened, slightly sloped hmdward behind the posterior inter- 
angular line ; anterior angles somewhat acute, -beliind them, on the lateral 
margin, 3-4 not very conspicuous small teeth, posterior angles not very 
prominent, angular : scutellum broad, longer than half the abdomen : 
coriaceous portion of hemelytra long, flat ; membrane short, extending 
beyond the abdomen which is almost orbicular, broader than the prono- 
tum, its lateral margins extending beyond the hemelytra, flattened ; 
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rostrum reaching^ second ventral segment, second joint very long, rest 
nearly equal, last semewtiat smaller, robust : venter very convex, ventral 
furrow short, not conspicuous ; feet slender (Ellenr,). 

160. CAPr^A TAPBOBANENsis, Dallas. 

Pentat<yma taprohanenaiSt DallaS} List Hem. i, p. 244 (1851) ; Walker, Cat. Hem. 
ii, p. 299 (1867). 

Gappcca multilinea, Ellonr. Nat. Tijdskr. Ned. Tnd. xxi\r, p. 147, f. 17 (1862). 

Cappcea taprohanensiSf Stsl, En. Hem. v, p. 74 (1876) j Distant, A, M. N. H. 
(5 B.) iii, p. 45 (1879). 

$ . Ovate, broad, flat : bead raiber long, rounded at the apex, 
black, with the lateral margins and 'three longitudinal lines testaceous ; 
the black portions thickly and flnely punctured, the pale lines impnnc- 
tate : ocelli minute, yellow : pronotum testaceous, covered with fine 
black punctures, which leave only naiTow lines of the pale colour 
visible : of the dark patches there are two small ones in the middle of 
the anterior margin, a larger ocellated spot in each antoi'ior angle, two 
larger spots occupying the whole middle of the disc, aT>d having a very 
distinct longitudinal median line, and two rather smaller on each side 
of these ; there is also a narrow line of black punctures within each 
lateral margin: scutellum thickly punctured with black, especially .at 
the base, with a pale impunctate line running down the middle from 
base to apex, and a curved line on each side of this running from the 
base to the middle of the median line, at which point the three lines 
are united; hemelytra testaceous, clouded with black punctures, with 
no distinct pale lines; membrane brownish, somewhat opaque, covered 
with brown spots : margins of the abdomen testaceous, with a large 
bifid black spot at the junction of each segment, both above and beneath : 
body beneath testaceous ; abdomen smooth and shining, with a few fine 
punctures on the sides ; the stigmata and two sppts on each side of each 
segment, forming two longitudinal rows of spots on each sido of the 
abdomen, black ; the space between each pair of black spots is orange : 
pectus finely and irregularly punctured, with numerous black spots on 
each side; legs pale testaceous; femora thickly covered with black 
points ; tibiro covered with tine black points ; tarsi nearly black : ros- 
trum long, reaching the base of the third ventral segment ; basal joint 
and the base of the second, testaceous ; 2 and 3 joints brownish ; fourth 
black ; antennae with the basal joint, testaceous, spotted with black ; 2 
and 3 joints brown, {Dallas). Long, 11 — 11| mill. 

Reported from Java, Sumatra, Ceylon, Assam. The Indian Museum 
has specimens from Ceylon, Malabar, Assam (Sibsagar), Couoor (mihi). 
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Genus Haltomoepha, Mayr. 

Verh. Zool.-Bot. Ges. Wien, xiv, p. 911 (1864) : Beise Novara, p. 47 (1866) : 
Stil, En. Horn, v, p. 57, 74 (1876). 

Body above compressed^ beneatb convex, head above flat, broad at 
apex, rounded, lateral margins narrowly reflexed, parallel, a little sinuate : 
tylus as long as the juga : antennee 5- join ted, iirst joint not reaching 
apex of head, 3-5 joints somewhat of equal length, second joint shorter 
than third : buccul© narrow, continued through, anteriorly dilated, sub- 
dentiform : rostrum reaching 2 or 3 segments of the abdomen ; first joint 
a little shorter than the bucculaa, second joint scarcely twice as long as 
the first and shorter than the two apical taken together : eyes large, 
sessile : ocelli thrice more distant from each other than from the eyes : 
pronotum transversely somewhat sexangular, anterior angles with a 
transverse tooth, anterior lateral margins' stiuight, smooth and narrowly 
roflexed, shoulders a little prominent, rounded : scutellum triangular, 
posteriorly narrowed : membrane with some somewhat parallel costa 9 : 
metastethium compressed : odoriferous aperture with a margined trans- 
verse farrow, produced to a distance outwards, gradually evanescent: 
abdomen beneath not sulcate, convex ; margins acute, unarmed : feet 
simple : tibiae broadly sulcate externally ; first and third joints of tarsi 
of equal length {Mayr), 

161. Halymorpha pious, Fabricius. 

Cimex picits, Fahr., Eiit. Sysi. iv, p. 116 (1704). India. 

Cimex mnrmorfiiis, Fabr., Ent. Synt. Suppt. p. 534 (1798). India. 

Cimex cinnamomeuSj Wolff, Ic. Cim. iii, p. 90, f. 93 (1802). India. 

Edcssa pienfij Fabr., Syat. Khynj?., p. 163 (1803). 

Edessa marmarea^ Fabr., Ithyrig^., p. 153 (1803). 

Halijs timnrcneinj Westwood, IIopc, Cat. Hem. i, p. 22 (1837) : Signoret, Bull. 
S. E. F. (6 s.) i, p. xli (1881). China, Timor. 

Pentntoma tbitorensis, Dallas, List Ilem. i, p. 242 (1852): Walker, Cat. Hot. ii, 
p. 299 (1867). Ceylon. 

Pentatoma hahjSj Stal, Ofvera. K. V.-A. Fbrh., p. 182 (1855) ; 1. c., p. 69 (1856): 
Walker, 1. c. ii, p. 300 (1867). China. 

Pentatoma trivialiHf A. Dohrn, Stettin Ent. Zeit. xxi, p. 400 (1860) : Walker, 
1. 0., p. 300 (1867). Ceylon. 

pKcUometis mistusy Uhler, Proo. Ac. Phil., p. 223 (1860). Japan. 

Halyomnrpha tiinorensisy Mayr, Reieo Nov. Hem., p. 50 (1866). Hong Kong, 
Shanghai. 

Dalpada remotay Walker, 1. c. i, p. 227 (1867), see. Distant, Ent. M, M., xvi, 
p. 201 (1880). Hong Kong. 

Hahjomorpha picusy Stal, Horn. Fabr. i, p. 24 (1868) ; En. Hem. v, p. 75 (1876) ; 
Scott. A. M. N. IT. (4 8.) xiv, p. 290 (1874 ) ; Distant, 1. c. (5 s.), hi, p. 45 (1879) ; 
Trans. Ent. Soc., p. 416 (1883). 

Antonnie black ; third joint with a white ring at the base : head, 
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pronotnm, scntellum, hemelytra greyish or yellow, irrorated with very 
numerous black dots : beneath flavescent, a lateral line on the pectus, 
brassy black ; femora yellow, punctured black ; tibies black with a broad 
white ring at the base Fabr.). Body above grey, pronotum 

anteriorly with two minute yellow dots, posteriorly fuscous : scutellum 
with two distinct, minute dots at the base : beneath flavescent, & median 
line and the margins fuscous, and on each abdominal segment on both 
sides, a small black dot : feet flavescent, punctured fuscous (0. marmo- 
reuBf Fabr.). Luteous-grey, punctured brassy-black, somewhat varie- 
gated : head and pronotum with the sides entire, the latter with four 
minute luteous dots placed transversely ; membrane pale, with six 
fuscous longitudinal veins, interrupted in the middle : margin of abdo- 
men punctured hlack and luteous (if. timorensia^ Westw.). Long, 15 — 16 
mill. 

Baported from Timor, China, Japan, Ceylon, Assam, India. A 
variable and not a very uncommon species in Sikkim and Assam (mihi). 

162. Haltomorpha scutellata. Distant. 

Halyomorpha acutellatat Distant, A. M. N. H. (5 s.) iii, p. 51 (1879). 

Brunneous, thickly and strongly punctured : head with frontal and 
lateral margins black ; eyes pitchy ; ocelli brown, shining : rostrum 
black, reaching posterior coxae : antennae black ; second joint much 
shorter than the third, fourth joint rather longer than the fifth, both of 
which are pilose : pronotum with the lateral margins narrowly reflexod, 
bordered with black, with the extreme edge sanguineous for about two 
thirds of the length from the apex ; base rngulose. a somewhat tri- 
angular space enclosed by pale impunctato lines situated on each side 
of the frontal border behind the eyes ; lateral angles prominent : scutol- 
lum bright luteous with two dots at the base, two small parallel lines 
on the disc, and the lateral margin, very nariowly at the base and 
broadly towards the apex, brunneous ; the luteous area has a few deep 
brown punctures, the other brunneous portion of tlie scutellum punc- 
tured as on other parts of the upper surface : membrane fuscous, with 
strong longitudinal veins : abdomen above sanguineous, with a marginal 
row of blueish-black spots, situated conjointly in pairs at the base and 
the apex of each segment, both above and below ; underside of body 
sanguineous; prostethium with some greenish markings behind the 
eyes, a large dull blackish patch near the odoriferous apertures, a 
stigmatal row of rounded blueish-black spots and a large pitchy spot 
near the apex : legs black ; coxm sanguineous, bases of femora dull 
reddish (Distant), Long, 16 ; breadth ang. pronot. 9 mill. 
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Var. a. Soutellnm without the two brown lines on the disOi 
marginal and stigmatal spots on the underside of the abdomen coalescing ; 
prostethium with a large black spot behind the eyes in place of greenish 
markings. 

Var. h. Specimens from Bombay have the upper surface bluish 
instead of brownish, have typical scutellar markings, but underside as in 
var. a. 

Reported from N. Khasiya hills, 1500-3000 feet ; Bombay. 

163. Halyomorpha mubrea, Distant. 

IlaXyoinorpha murreai Diet., Trans. ^Ent. Soc. p. 344i, t. 12 f. 5 (1887). 

Body above very pale greenish ochraceous ; the corium (except the 
marginal area), and basal area of the pronotum with a slight purplish 
tinge : lateral margins of the head, margins of tylus, a small linear spot 
at the base of the head, and a similar spot on each side before the eyes, 
black; eyes somewhat purplish; ocelli pale castancous; antennss with 
the basal joint, greenish ochraceous, minutely speckled black, 2-3 joints 
purplish, apical half of third joint black, second joint a little shorter than 
the third ; rostrum just passes the last coxm ; pronotum with the lateral 
margins and a double row of spots on anterior half, ochraceous ; between 
and around these spots are a number of small and somewhat tessellated 
black spots ; basal half minutely and sparingly darkly punctate : scutel- 
lum with four black spots at the base, two median and one near each 
basal angle, four more obscure and broken black spots across the disc, 
followed by two similar spots on the basal half, some tessellated and 
minute black spots at the apex, and a row of minute dark punctures on 
each lateral margin, from basal third to the apex : corium minutely and 
sparingly darkly punctate, costal area greenish, thickly and irregularly 
spotted black, lateral • margins near base ochraceous : connexivum 
ochraceous, with a black linear spot at the base and apex of each mar- 
ginal segment : membrane extending much beyond the abdomen, pale 
obscure creamy, minutely and sparingly speckled black, basal two- 
thirds pale purplish from reflection of abdomen beneath : body beneath 
and legs pale greenish, a linear spot in front and behind the eyes, a spot 
near anterior and intermediate coxes, a spot towards lateral margins of 
meso- and meta-stethium, a spot at base of the anterior tibies, a spot 
near apices of two last pair femora, a marginal spot at base and apex of 
apical segments, and the apex of the rostum, black (Diet), Long, 15; 
exp. angl. pron., 8 mill. 

Reported from Sikkim, a single specimen (mihi). 

4 
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Genus Tolumnia, St&l. 

Ofrera. K. V.-A. P5rh. p. 616 (1867) : En. Hem. v, p. 67, 76 (1876). 

Margins of pronotum anteriorly, and anterior lateral margins, cal- 
lous or elevated ; bead distinctly narrowed forwards, rounded«at apex, 
lateral margins somewhat acute, very slightly siuuated behind the 
middle, tylus somewhat longer than the juga ; bucculas continued 
through, moderately elevated ; ocelli scarcely thrice as distant from 
each other as from the eyes ; rostrum somewhat produced behind the 
last COZ 80 , first joint scarcely extending beyond or only equal to the 
bucculm, second joint scarcely or but little longer than the third ; 
anterior margin of the pronotum •slightly truncate behind the eyes, 
lateral angles very slightly prominnlous, somewhat straight : apical 
margin of corium very slightly sinuate near the apical angle which is 
somewhat rounded at the extreme edge : mesostethium distinctly eaii- 
nate: extremity of angles of abdominal segments acutely prumiuu- 
lous: first tibim sometimes dilated {Stdl). 

164. Tolumku latipes, Dallas. 

Pentatoma latipes, Dallas, List Hem i, p. 238 (1857): Walker, Cat. Het. ii, p. 
298 (1876). 

Dalpada ohtusicollis, Ellenr., Nat. Tijdsskr. Ned. Ind. xzir, p. 143, f. 10 (1862). 

Tolumnia latipes, 8tal, Eu. Hem. y, p. 75, (1876) ; Distant, A. M. N. H. (5 s.) 
iii, p. 45 (1879). 

<5* , 9 . Ovate, above dark brown, thickly punctured, irrorated with 
yellow spots : pronotum with the lateral margins yellowish white : 
scutellum with a large yellowish white spot in each basal angle, and 
the apex of the same colour: membrane brownish, semi-transparent: 
margins of the abdomen banded with black and yellowish- white, the 
middle of each segment being white : body beneath pale yellow, shin- 
ing, finely and sparingly punctured : abdomen with a small brown or 
black spot on the apical segment : pectus with a row of three spots on 
each side : legs whitish, the apices of the femora the tibim and the tarsi, 
black; the anterior tibim are considerably dilated on the outside to- 
wards the apex: rostrum reaching the base of the abdomen, whitish, 
with the tip black : antennm with the basal joint black ; the two follow- 
ing pale brown ; 4 and 5 joints black with their bases whitish, {Dallas) » 

Long, cf, 8J— 9: $ , 10^—11 null. 

Reported from Sumatra, Siam, Tenasscrim, Burma, Assam. The 
Indian Museum has specimens from Sikkim (mihi), Assam (Naga 
Hills, Harmatti). 
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Grenus Palomgna, Mnlsant and Ecy. 

Pun. Pent. p. 271, 277 (1860) ; Stal, En. Hem. v, p. 76 (1876). 

Differs from Peribalus, Muls., in having the anterior lateral margins 
of the pronotum neither callous nor smooth : sides of prostethium not, 
unless vfery obtusely, elevated : the head is dilated, flat, or somewhat so, 
towards the apex, lateral margins not, or but very slightly, sinuate ; 
aiitcuniferous tubercles not prominulous beyond the sides of the head. 

165. Palomena sriNOSA, Distant. 

Palomena spinosa^ Distant, Trans. Ent. Soc. p. 149, t, 5, f. 3 (1880). 

Above green, thickly, darkly and coarsely punctured : head coarse- 
ly and somewhat densely punctured ; the juga longer than the tylus and 
cleft at the apex, with the lateral margins slightly reflexod : antennee 
with the first three joints green, fourth (except the base) and whole of 
fifth, brown ; second joint longer than the third, 4 and 5 subequal : 
pronotum coarsely punctured, somewhat sparingly so on the disc, with 
the lateral angles produced into broad, obtusely pointed spines, some- 
what rounded, and narrowly black at the apex ; scutellum thickly 
punctured, more sparingly so at the apex ; corium tliickly punctured, 
especially near the costa, membrane brassy, shining : connexivum green, 
thickly and darkly punctured, narrowly luteous on the outer margin and 
at the scgmentiil incisures : body beneath pale, disc of abdomen, coxue, 
and })ases of femora somewhat luteous ; legs green, tarsi brown : 
stigmata marked with black dots : rostrum luteous, with the apex nar- 
rowly black (Vist.). Allied to P. angulosa, Motsch., from Japan, but dis- 
tij Ignis bed by the much produced pronotal angles. 

Long 18 — 14 mill. ; breadth angles pronotum, 9 — 10 mill. 

Reported from Sind, N. India. 

166. Palomena UEUTERi, Distant. 

Palomena reutcr% Distant, Trans. Ent. Soc. p. 123 (1879) ; Scicii. Res. 2n(] Yar- 
kand Mission, p. 4, f. 2 (1870). 

cT. Green, with head, anterior border of pronotum, basal half of 
pcutollum and membrane, bronzy : head obscurely rugulose, very thick- 
ly and strongly punctured with black ; tylus slightly shorter than the 
juga ; rostrum luteous, with the tip black : antennas luteous, apical 
joint somewhat fuscous, third joint distinctly longer than the second, 
rather shorter than the fourth, fifth longest : pronotum obscurely 
rugulose, very thickly and strongly punctured with black, with two 
slightly waved, lateral, linear, impunctato fovou' situated a little behind 
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the anterior margin ; lateral angles somewhat prominent and rounded ; 
Bcutellum thickly covered with deep black punctures, slightly mgulose 
at the base : corinm thickly and deeply punctured, with the connexivum 
InteouB, punctured with black : body beneath pale luteous, slightly 
clouded with greenish : legs greenish, tarsi luteous. 

$ . Second joint of antennae distinctly longer than the third ; 2 and 
4 Bubequal : abdomen beneath with some irregular obscure black 
markings (Distant) » Long, 11 — 12; breadth angles of pronotum 6 — 7 
mill. 

Reported from Murree (Punjab). 

167. Palomena amplipicata. Distant. 

Falomena amplijicatay Distant, Trans. Ent. Soc. p. 148, t. 5, f. 2 (1880). 

Above green, thickly pnnctui*ed ; head densely and finely punctu- 
late, the lateral margins slightly reflexed, juga longer than the tylus 
and cleft at the apex ; pronotum thickly punctate and somewhat rugu- 
lose, the lateral margins amplified and rounded, lateral angles obtusely 
prominent; scutellum thickly punctured, somewhat rngulose : corium 
with the punctures somewhat finer and more regular; membrane brassy, 
shining : body beneath paler, disc of abdomen and the coxae pale lute- 
ous ; legs green ; tarsi brown ; connexivum well produced, green, tjiick- 
ly punctured : antennaa green, 4 and 5 joints brown, the last joint with 
apical half pitchy ; second joint longer than the third ; 4 and 5 sub- 
equal : rostrum pale luteous, with a median dark line, and apex nar- 
rowly pitchy (Distant), Long, 13 — 14; breadth of angles of pronotum 
8 — 9 ; greatest breadth of abdomen, 8 — 9 mill. 

Reported from Shantung (N. China) ; Assam (?) ; recognized by 

the amplified pronotum and the broad ovate body. 

0 

168. Palomena viridissima, Poda von Neuhaus. 

• 

Cirnex viridiasimns, Poda, Ins. Mur. Gr. p. 56 (1761). 

CiwMsjy pra«wii<*, Fabr., Syst, Ent., p. 711 (1775); Spec. Ins. ii, p 354 (1781); 
Mant. Ins., ii, p. 292 (1787); Ent. Syst., iv, p. 109 (1794) ; Syst. llhyng., p. 166 
(1803) : Wolff, Ic. Cim., p. 52, t. 6, f. 49 (1801). . 

Cimex praninuSf Piob., Ear. Hem., p. 339 (1861). 

Palomena viridisaima, Stal, Hem. Fabr. i, p.'28’(l868)'; Muls. and Rey, Pan. 
France, p. 277 (1866) ; Distant, Scien. Res. 2nd Yar. Mias., p 5 (1879). 

Body entirely g^eon, immaculate, last joint of antennae rufous, 
fuscous at apex (G. prasinus, Fabr.). Body ovate, with head, pronotum, 
hcmelytra, scutellum, and feet, green ; abdomen above black : antennee 
5- jointed, first joint short, 2 and 3 green, 4 and 5 rufous, last fuscous 
at apex : eyes small, obscurely fuscous ; rostrum 4- join ted, yellow- 
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greenish, black at apex, as long as half the body.* thorax inclined 
anteriorly, with two small, liirid, transverse lines, impressly pnnctnred, 
margin very thinly ferruginous : scutellum immaculate, subelevated at 
the base : membrane whitish, with a small fuscous spot at the base at 
the interior angle : wings white, immaculate : abdomen above black, 
margin gf'een, spotted fuscous, beneath yellow-greenish : tarsi blackish : 
first tibie with a minute black tooth in the middle (Wolff), Varies in 
size, entire antennad rufous, beneath green. Long, 14—15 mill. 

Stil unites Gimex dissimilis^ Fabr., with this species, but Puton 
holds them to be distinct. The former has the 3 — 4 joints of the antennie 
subequal, and the anterior lateral margin of the pronotnm very slightly 
arcuate inside, whilst P. viridissima has the third joint of the antennie 
from one-third to one-fourth shorter tihan the second, and the anterior 
lateral margin of the pronotum very slightly arcuate outside. 

Reported from Europe, Murree (Panjab). 

Dzv. Cabpogoraria. 

Bn. Hem. v, p. 57 (1876). 

a. to e, as ii> Tropycorypharia^ (p. 19). 

/. Furrow of the odoriferous apertures, short or very short, abrupt- 
ly abbreviated, not continued in a wrinkle or ridge, second joint of the 
antennas longer than the third. 

Genus Carpocobis, Kolenati, St&l. 

Mol. Bnt. iv, p. 46 (184G) : Stal, Ofvers. K. V.-A., Forh, 3, p. 37 (1872). 

Stal includes here Carpocorisy Muls., Oodophila, pt. Mulsant, and 
Antheminiay Mills., and arranges the three allied genera thus : — 

1 — 4, Frena not extended beyond the middle of the scutellum. 

2 — 3. Entire anterior lateral margins of the pronotum, or at least 
anteriorly, reflexed, acutish : — Carpocoris. 

3 — 2. Anterior lateral margins of pronotum anteriorly obtuse, not 
reflexed : — Godophila, 

4 — 1. Frena extended beyond the middle of the scutellum: — 
Dolycoris (g. t;.). 

169. Carpocoris ntgbicobnis, Fabr. 

Cimeao nigricomis, Fabr., Ent. Sysfc. iv, p. 91* (l79t); Syst. Rhynj^, p. 157 
(1803) : Wolff. Jc. Cim. p. 138, t. 14, f. 132 (1804) : Fallon, Hem. Saoo. p. 27 (1826). 

Mortnidea nigricorniSj Sahib., Mon. Geoo. Fena. p. 30 (1848). 

Cimex ergngiiy Gormar, Beise Dalm. p. 283 (1817) : Faun. Ins. Ear. ii, 2, (1817). 

Pentatoma nigricomia, Hahn, Wanz. Ins. ii, f. 147 (1834.) 

Carpocoris nigricomia^ Kolon., Mel. Ent iv, p. 40 (1846) : Distant, Soion. Res. 
2ad Yarkand Miss. p. 6(1879): Router, Ent. Tijds. p. 128 (1880): Duda, Wien, 
Ent. Zeit. iv, p. 69 (1885). 

Hoad ferruginous or greyish, spines on pronotum always black : 
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antennas black ; feet pate : pronotum obtusely spinose, somewhat ferru- 
ginous {Fahr,)» WolfF makes the basal joint of tho antennas greyish ; 
head, pronotum, soutellum, hemelytra and feet greyish, impressly punc- 
tured ; pronotum with four longitudinal lines formed by black points, 
lateiul angles black ; margin of abdomen variegated black and greyish ; 
beneath greyish- virescent : tarsi rufescent ; first tibias with a sniall tooth. 
He notes several varieties : — one with head, lateral spines of pronotum 
and hemelytra purpurascent, pronotum with longitudinal black bands, 
scutellum virescent, marginal spots on abdomen black with a white 
pupil ; abdomen and pectus greenish ; tibias rosy, tarsi black at apex? 
Long 10^; broad, 6^ mill. 

Reported from Kugiar, N. W. Siberia, Astrakhan, N. Africa, 
Europe. 


Genus Dolycoris, Muls. and Rey. 

CarpocoriSt Bubg. DolycoriHf Mala, and Roy, Pnn. Pent. p. 238 (1866); Dolycoris^ 
Stal, Ofvora. K. V.-A. Forh. xxix (3), p. 38 (1872) ; En. Horn, v, p. 57, 76 (1876). 

Body pilose : connexivum in a great part promin pious beyond tho 
hemelytra : lateral margins of the head not, or but slightly, sinuatod : 
antennas stoutish : anterior lateral margins of pronotum very distinctly 
and narrowly reflexed : frena extended beyond the middle • of tho 
scutellum. 


170. Dolycoris uAcciRUM, Liiinosus. 

. Cimex haccarum^ Linn., Faun. Siieo. ii, 928, (1761); .Syst. Nat. i, p. 721 (1767) : 
Scopoli, Ent. Cam. p. 123 (1763) : Fallen, llcm. Sneo. p. 29 (1826). 

Pentatoma baccaruirij pt., Dallas, List ilem. i, p. 235 (1851) ; Walker, Cat. Hot. 
ii, p. 283 (1867) : Sahib., Mon. Gcoc. Fenn. p. 26 (1848) : Saunders, Trans. Ent. SotJ. 
p.d25 (1875). 

Pentatoma pallida, Dallas, 1. c., p. 231 (1851), N. India ; Stal, Of vers., K. V.-A., 
Forh. p. 497 (1862) ; Walker, 1. c. p. 299 (1867). 

Mormidea nigricornis, Fiob. (noc. Fabr.) Ear. Hem. p. 335 (1861).. 

Carpocoria haccarum, Muls. and Rey, Pun. Franco Pont., p. 238 (1866) ; Stal, 
En. Hem. v, p. 76 (1876). 

Dolycoris haccarum, Distant, pt., Ros. 2nd .Yarkand Miss. p. 5 (1879) : J. Sahib., 
K. Sv. V.-A., Handl. xvi (4) p. 15 (1879) ; Rentor, Ent, Tijds. p. 129 (1880) ; Duda, 
Wien Bnt. Zeit. iv, p. 68 (1885). 

Reuter, in 1877 (Ent. Mon. Mag. xiv, p. 11), united Oimex fmcispi- 
nuSj Boheman (K. V.-A., Handl., p. 241, 1849), with O, baccaruniy Linn., 
but, in 1880 (Ent, Tijds., p. 129), he describes them separately. 
Linnffius’ description of Cimex haccarum, in Faun. Suec., is very curt : — 
‘ ovate, greyish ; margin of abdomen spotted black,’ but; in the Syst. 
Nat., Linnaeus quotes Scupoli’s description as synonymous. This runs : — 
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‘ Pronotnm obtusely spinose : abdomen above black ; variegated on the 
igargin with spots of the same colour as the apex of the scutellum, 
beneath ‘ e basi mucronem supra thoracem protondens.* The apex of 
the scutellum, spots on the margin of the abdomen and the feet are 
of the same colour. In cf , antennss unicolorous ; marginal dots on 
abdomen yellowish, beneath without dots ; varies, (a) in having hemelytra 
reddish, fuscescent at apex, antonnaa black, body beneath yellow ; or (&), 
hemelytra roneous-greonish, immaculate at apex, pronotum obscure, apex 
of scutellum fulvous, abdomen beneath ferruginous, wings obscure. In 
$ , the two last joints of the antennae are flavescent at the base, sides of 
pronotum obscure, apex of hemelytra punctured fuscous : pronotum and 
abdomen beneath punctured, black.* It differs from D. verhasci in 
having the angles of the pronotum produced and pointed. Long, 10 — 12 
mill. Dallas describes his P. pallida thus : — $ . ‘ Allied to Veterna aher^ 
Tans, Germar, more elongate, testaceous, punctured : lateral angles of 
the pronotum somewhat prominent : rostrum hardly reaching the base 
of the posterior feet, whitish, extremity of apex black : antennae 
black, basal joint whitish; tibiae and tarsi fulvous.* Long, 14| mill. 

Reported from all Mui'ope, N. Asia, N. Africa, Japan, Kashmir, 
India, Oceania. 


171. Doltcouis verbasci, Do Geer. 

Cimex verhasci, De Geer, Mem. iii, p. 257, t. 14, f. 5 (1773). 

Cimex haccarum , Fabr., Ent. Syst. iv, p. 117 (1794) ; Syst. Rhytig. p. 172 (1803) ; 
Wolff, Ic. Cim. p. 00, t. 0, f. 57 (1801). 

Peiitatoma haccarum, Lop. & Serv., Enc. Meth. x. p. 67 (1825) ; Habii, Wanz. 
Ins. ii, j). 63, i. 50, f. 152 (1834) ; ? Douglas and Scott, Brit. Hem. p. 80 (1866). 

Pentafoma confusa, Westw., Hope, Cat. Hem. i, }». 8(1837). 

Aelia depressa, Westw., 1. c. p. 32 (1837) ; Stal, Eu. Hem. v, p. 126 (1876). 

Pentatoma verhasci, Dallas, List Horn, i, p. 235 (1851). 

Mo-nnidea baccarum, Fiob., Eur. Hem. p. 334 (1861). 

Dnhjcoris haccarum, pt, Distant, Scion. Res. 2nd Yarkand Miss. p. 6(1879) ; Trans. 
Ent. Soc. p. 415 (1883). 

Dallas and Distant with many others unite D. haccarum and 
D, verhasci, and make the two the same as the variable form found com- 
monly throughout the entire region from Siberia to the Sind Valley 
and thence to North Africa. The question whether these forms are to 
remain separate or are to be united is entirely one for European students 
to decide. 

Oval : pronotum angular, the lateral angles, rounded at the tip, 
not pointed : head and pronotum above greyish- brown, sometimes with 
a slight purplish tint; scutellum triangular, ochreous, with apex sea- 
green ; long, and occupying more than half the length of the abdo- 
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men : coriaceons portion of the hexnelytra with a purplish tint, mem- 
brane light-brown with a patoh of obscure brown on the interior sidf, 
near the coriaceous portion: head, pronotum, scutellum, and hemeljtra 
covered with numerous minute concave black points, hardly visible : 
wings with a black tint ; eyes obscurely brown : body4>eneath and feet 
light grey, a little yellowish, with very numerous black points like 
those above : abdomen above entirely black with the margin spotted 
black and white or yellowish : antonnss 5-jointed, shorter than the 
abdomen, black, with white patches at the joints (De Geer), Long, lOi ; 
broad, 6; mill. Differs from D. haccarum in not having the angles of 
the pronotum produced and pointed, but merely rounded. 

Westwood’s JSlia depressa is thus described : — ‘ Luteous, punctured 
black : the slight margin of the pronotum pale : sides of scutellum 
towards the apex, spotted black, apex itself luteous : membrane fusces- 
cent, a large internal patch at the base, black : sides of abdomen 
spotted yellow and black, feet and body beneath luteous, tarsi black.* 
Long, lOi mill. 

Reported from Puna (Bombay). 

172. Dolycobis indicus, St&l. 

Dolycoria indicua, StM, Bn. Eem. v. p. 76 (1876). • 

9 . Very like and closely allied to D. verhasciy Do G6er, but appears 
to differ in the narrower form ; head, pronotum, and S(nitcllura less densely 
punctured ; membrane longer ; anterior lateral margins of pronotum 
more liroadly pallid, sparingly black-punctured at the base (Stdl). 
Long, ; broad, 5 mill. 

Reported from India, Deccan, Darjeeling. Distant has an allied 
form,^!}. formosanaf from Formosa. 

Genus Codophila, Mulsant, St&l. 

pt. Pun. France Pent. p. 237 (1866); Stal, Ofvers. K. V.-A. Forh. xxix, 3. p. 38 
(1872) ; En. Hem. v, p. 76 (1876). 

Differs from Oarpocoris, Kolenati, StSl, in having the anterior 
lateral margins of the pronotum anteriorly obtuse, not refloxed. 

173. Codophila maculicollis, Dallas. 

Pentatoma TnaciUicollia, Dallas, List Hem. i, p. 234 (1851) Stal, Ofvers. K. V.-A., 
Forh. p. 497 (1862) ; Walker, Cat. Het. ii, p. 299 (1867). 

Pewtatamaardbicaf Stal, Ofvers. K. V.-A., Forh. p. 233 (1854). 

Codophila macfulicollia^ Stal, Bn. Hem. v, p. 76 (1876). 

9 . Ovate ; head pale yellow, rather thickly punctured, with the 
lateral margins and two longitudinal lines, Uiiited in front, black : eyes 
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pitchy black ; ocelli red ; pronotmii with the lateral angles somewhat 
prominent ; the anterior portion pale yellow, with four black bands, of 
which the two lateral ran from the anterior to the lateral angles, 
leaving the lateral margins yellow ; the two median do not pass the 
middle of the disc, and Sbrrespoud with the two black lines of the head ; 
the posterior portion of the pronotum is blackish, and the whole surface 
is thickly and rather strongly punctured : scutellum with a. large 
triangular patch at the base, and a large patch on each side, broadest 
towards the apex, greyish, punctured with black, leaving two lines 
running from the basal angles, and meeting in the middle of the disc, a 
short longitudinal line uniting these with the apex, and the apex itself, 
pale yellow : coriaceous part of the hcmelytra flesh colour, irregularly 
punctured with black ; membrane dark brown : margins of the abdo- 
men banded with orange and black, the middle of each segment being 
orange : body beneath testaceous, shining : abdomen with a small spot 
on each side of the base of each segment within the stigmata, a similar 
spot in the middle of the posterior margin of the 5 and 6 segments, a 
small transverse spot on each sido of the disc of the tJ)ird segment, and 
the stigmata black : pectus with a few black spots : legs brownish, with 
the tarsi black: rostrum refiching the base of the abdomen, with the 
two basal joints testaceous, the two apical black : autenzia) black, with 
the basal joint pitchy (DliIUis). Long, 15| mill. 

Reported from Arabia, N. India. 

Div. IJirLOXYAItlA. 


En. Hum. v, p. 58 (1876). 

«, by c, as in Tropyconjpharia (j). 19). 

d. — Ilead transversely convex, rarely somewlmt flat, and, if so, tlic 
jiiga are longer than the tylus and contiguous before it, or the second 
joint of the autennro is almost thrice longer than tlie first, or scarcely 
extending beyond the apex of the head : juga generally longer than the 
tylus and contiguous before the tylus : frena rarely slightly extended 
beyond the middle of the seutellum ; furrow of the orifices generally 
short or very short, rarely continued in a long wrinkle or ridge : first 
joint of the aiitennaj not reaching the apex of the head : venter some- 
times furrowed. 

e, — Posterior angles of the iwonotum not lobed : scutellum not 
amplified behind the frciia : head not cylindrical : rostrum not extend- 
ed behind the pectus, second joint longer than the third : venter not 
furrowed. 

/. — Antennw alike in both sexes, second joint longer tliau the 
first. 


5 
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Genus Ai>BiA» St&l. 

Ell. Hem. ▼, pp. 58, 78 (1876). 

Juga and tjlns equal, or somewhat so, in length : bnoculed rather 
elevated throughout their entire length, posterior forming a somewhat 
right angle : second joint of antennse about on a level with the apex 
of the head, not, or only a little, longer than the third, the third joint 
longer than the hrst : second joint of rostrum equal, or somewhat so, in 
length to the two apical taken together, the two apical joints of equal 
length : prostethinm broadly furrowed, margins of furrow elevated, 
somewhat carinate.: costal area of corium very narrow anteriorly and 
furnished with punctures placed in a simple row, costal margin ante- 
riorly rounded. • 


174. Aduia parvula, Dallas. 

Petbtatoma parvula, DalloA, List Horn, i, p. 216 (1851) ; StM, Ofvcrs. K. V.-A. 
Forh. p. 497 (1862). 

Adna parvula, St^, Bn. Horn, v, p, 78 (1876) ; Lethieny, An. Mas. Gon. xviii, 
p. 619 (1883). 

9 . Elongate-ovate, testaceous, punctured fuscous ; a small whitish 
spot on both sides of the scutellum at the base ; membrane whitish ; a 
longitudinal band of fuscous dots on each side of the abdomen ; rostrum 
short, not reaching the base of the last pair of feet (Dallas) . Long, 
7— -7^ mill. 

Beported from India, Burma, Senegal. 

Genus Scylax, Distant. 

Trans. Bnt. Roc. p. 315 (1887). 

Head very large, flat and long; the juga very iruch longer than 
the tylus, slightly concave, obtusely pointed at the apex, and in 9 cleft 
at the apex, but in cf apparently united : lateral angles of the pronotum 
very strongly produced forwards into robust,^ obtuse spines wiiich, in 
the typical species, have their apices pimllel to the eyes ; anterior 
margin concave for the reception of the head, anterior angles minute 
and truncate, posterior margin straight,- oblique from the basal angles 
of the scutellum to the lateral angles ; scutellum short and brood, not 
extending much beyond the base of the membrane ; the lateral margins 
obliquely directed inwai'dly to about the middle and then straight to 
near the apex which is broadly rounded ; corium short not reaching 
the apex of the scutellum ; membrane with prominent reticulated 
Tcins : rostrum long, about reaching the last coxes : antennos inserted 
beneath the head in front of the eyes, the second joint barely reaching 
the apex of the head (Diet.), 
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175. SoTLAz PORBEOTUS, Distant. 

8eyla9 porreetua, Dist., Trana. Ent. Soo. p. 845, 1. 12, f. 7 (1887 ). 

Body above ochraceons : head, pronotnm, and Boutellam somewhat 
thickly punctate : pronptam with two short transverse and one short 
median,* levigate, longitudinal, linear spots : scutellum with a median, 
longitudinal, levigate band which has a median row of minute punc- 
tures, and a few scattered punctures on each side: costal area of 
corium very finely and sparingly punctate, the inner area coarsely and 
somewhat thickly punctate : membrane pale brownish ochraceons : body 
beneath and legs ochraceons; the body somewhat finely and darkly 
punctate, and with a median and two sublateral bands formed of black- 
ish punctures : legs speckled bro^uish: juga divided to near the apex 
of the tylns : membrane extended to ahont half the anal appendage : 
second joint antennm much shorter than the third ; rostrum reaching 
last coxffi, apex pitchy (List.), Long, 15 mill. 

Reported from India. 

, 17G ScYLAx MVCRiNL's Distant. 

Beylax macnnxis^ Disi., Trans. Ent. Soc p. 346, t. 12, f. 9 (1887). 

Closely allied to the preceding; differs in its smaller size, the juga 
cleft to a short distance only before the head (united in the d* ) : mem- 
brane not reaching the apex of the last abdominal segment (List). 
Long, 14 — 15 mill. 

Reported from Sikkim (mihi) . 

Genus -dtsciiROCORis, Dallas. 

JJ^l^chrus, List flem. i, p. 220 (1851) Stal, En. Hem. v, p, 79 (1876) • JEschrocot 
Bergroth, Eiit. Nach., p. 162 (1887). 

The name JlHschrus^yrm given by Spinola (Gen. dTns. Artr., p. 1.S6, 
1850) to the African genua subsequently named Ithhocms, by StSl, and 
therefore Dallas* name cannot stand and should give place to ^schrocoris 
as suggested by Bergroth. 

Hoad elongated, with the sides neatly parallel, the apex nearly 
square, the juga much longer than the tylus and meeting in front of it : 
eyes rather small, globose ; ocelli small, placed near, but a little behind, 
the eyes : antennas about as long as the head and pronotum, five- join tod ; 
basal joint short and stout ; second not much longer than the first, 
about half the length of the third ; 4 and 5 joints about equal to the 
third : rostrnm long and slender, reaching the base of the abdomen ; 
basal joint shortest, not passing the base of the head ; second longest : 
3 and 4 about equal : body short and broad • pronotum with the lateral 
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angles pi'odticed into stont, somewhat cylindrical processes, directed 
forwards and upwards, with the apex emarginate and deflexed ; Bcutel- 
luni reaching beyond the middle of the body ; the apex broad with a 
tubercle in its middle : membrane with irregularly retriculated veins : 
body beneath very convex ; abdomen and sternum unarmed ; the 
lateral margins of the former with a small tubercle at the posterior 
angle of each segment: legs long, especially the posterior; tarsi of 
three joints, with the basal joint as long as the apical (Balias). 

177. -^Eschrocoris obscfrus, Dallas. 

^schrus ohscurus, Dallas, List. Hem. i, p. 221, i. 8, f. 4 (1851) ; Walker, Cat. 
Het. ii, p. 268 (1867) ; Stal, En. Hem. v, p. 79 (1876). 

. Head black, tinted with coppery or violet, somewhat shining, 
thickly punctured, with two short, lo/*gitudinal, parallel ridges on the 
middle of the vertex, and a similar ridge on the tylns : eyes black : 
pronotum pale brown, punctured witli black and rugose, with an elevated 
line down the middle ; the tips of the lateral processes aro black : scu- 
tellum of the same colour as the pronotum with a large black pit in 
each basal angle ; apical tubercle black ; coriaceous portion of the he- 
melytra of the same colour and texture; membrane brownish: body 
beneath black, coarsely punctured riigo.se, with scattered brown eleva- 
tions ; lateral tubercles of the abdomen brown ; pronotal processes 
black, tinted with coppery : legs brown ; femora covered with fine black 
punctures, with the base, the inside, the apex of the outside, and a 
ring before the apex, black ; tibiae with tho base and a ring about the 
middle black : rostrum and antennae brown ; the latter becoming 
darker towards the apex (Balias). Long, 8J ; breadth of pronotum, 
mill. 

Reported from .Tava, India. 

178. -EscHRoroRis TruERcrr.ATrs, Stal. 

^schrus tnbfrrulntuft, Stal, A. S. E. P. (4 p.) v, p. 169 (1865) ; En. Hem. v, p, 
79 (1876). 

g , Pale fusceaceut-Iemiginous, strongly punctured in patches ; 
head and pronotum anteriorly fuscous-cupreous ; venter brassy -black on 
the disc ; femora brassy-black, a median ring on the femora, the tibiro, 
and antennae yellow-tostaceous ; tibia? black at the base, ringed fuscous 
in the middle : pronotum bituberculato on the disc. Close to jE. ohscurm^ 
Dallas, differs in the slTort head, disc of pronotum bituberculate and 
lateral horns shorter : pronotum furnished with a median longitudinal 
ridge and others transverse behind the middle ; lateral angles produced 
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in a hom inclining somewhat forwards, emarginate at the apex, fur- 
nished anteriorly with a small tubercle in the middle, shorter than the 
head : scutellum terminated at the apex by a concolorous tubercle, a 
little elevated (8tdl) . Long, 7i ; broad, 5 mill. 

Reported from India : taken in Sikkim. 

Genus -^liomokpha, St&l. 

Ofvera. K. V.-A, Forh. p. 313 (1858) ; Hem. Afrio. i, p. 173 (1864) ; En. Hem. 
V, p. 68, 79 (1876). Includes Tetratoma^ Slgnorot, A. S. E. F. (2 b.) ix, p. 339 
(1851). 

Body ovate or obovate, beneath moderately convex : head produced, 
narrowed forwards, rather convex, lateral margins obtuse, tylus and 
juga equal, or somewhat so, in length, jiiga acuminate at the apex : 
bucculae continued through, moderately elevated : antennee different in 
each sex; in d*, somewhat stout, second joint very short, somewhat 
annuliform, obsolete ; in $ , slender, second joint elongate, much shorter 
than the third, basal joint not reaching the apex of the head : rostrum 
modei-ate, first joint on a level with the bucouleo posteriorly, second some- 
what shorter or just equal to the two apical taken together: lateral 
margins of pronotum somewhat obtuse: frena reaching or scarcely 
reaching to the middle of the scutellum, rarely extending beyond the 
middle : apical angles of the last segment of the abdomen somewhat 
straight: feet moderate, ti hire furrowed above or flatlish (Sldl), Sig- 
noret’s name was pi'eviously given to a genus of Coleoptera. 

179. ^LIOMORPHA LINEATICOLLIS, WestwOod. 

Pevtatnma UneaiocMis, Westwood, Hope, Cat. Hem. i, p. 36 (1837). 

Miomorphn lineaticollis, SLftl, En. Hem. v, p. 80 (1876). 

Groyisb-luteous, much punctured with fuscous ; head and prono- 
tum with a more or less distinct pale longitudinal line ; scutellum paler ; 
head witli a conical disfc, a little fuscous ; a broad stripe at the middle 
of the internal margin of the hemolytra, infuscate ; antennas fuscous ; 
abdomen^ beneath, smooth in the middle, punctured on the sides; 
posterior angles of pronotum hardly prominent (Westiv.)- Long, GJ 
mill. 

Reported from Bengal. 

Div. Evsarcoriaria. 


En. Hem.v, p. 59 (1876). 

a. as in Odiaria (p. I?)* . , , , .a j i* 

I —Costal area of corium anteriorly strongly nan’owed and fur- 

nished' there with punctures generally arranged in a rather regular 
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single row ; costal margin anteriorly obtusish or somewhat so, generally 
pale, levigate and somewhat callous : juga and tylns of eqnal length, the 
jnga very rarely a little longer than the tylns, always altogether dis- 
tant, never accuminated : head generally rather bending forwards, 
pronotum rather inclined before the middle ; anterior lateral margins, at 
least before the middle, rounded or somewhat so, generally callous 
and levigate : lateral angles of pronotum usually prominulous ; basal 
angles of the scutellum generally marked by a pale, levigate, callous, 
often large, spot or streak : body beneath generally rather convex ; 
orifices subauriculately margined or extended in a short furrow, abrupt- 
ly abbreviated, not continued in a wrinkle or ridge, having the margin 
elevated : tibiae somewhat slender,^ rounded, or above slightly sulcated, 
or somewhat fiattish : second joint of the rostrum reaching the first coxae 
or the base of the mesostethium, not, or a little longer, or shorter, than 
tho two apical joints taken together, these equal in length or somewhat 
so : almost entire second joint of the antennae extending beyond the apex 
of the head : body small. 


Genus Stolli.', Ellcnrieder. 

Nat. Tidflskr. Ned. Ind. xxiv, p. 149 (1862) ; St&l, Ofvera, K. V.-A. Forh. p. 510 
(1867) : En. Hem. v, p. 69, 81 (1876). 

Body short ; length of body equal to 1^ time the breadth of tho 
pronotum ; head much inclined ; tylns long, juga anteriorly gradually 
narrowed externally up to tho interior apical angle which is somewhat 
straight or acutish ; eyes globulose, small, very prominent ; ocelli small : 
first joint of the antennae shorter than the head, 2-5 joints almost of 
equal length, last two more robust : rostrum reaching the second 
Segment of the abdomen : anterior margin of pronotum narrower than 
the head ; lateral margin almost entire, 2-3 small teeth anteriorly being 
hardly visible ; posterior angles broader than Ihe abdomen, more pro- 
minent in the d* , and mucronate or acuminate : pronotum much declined 
before the line between the posterior angles : scutellum broad, long, 
covering three-fourths of tho abdomen, its posterior angle very broadly 
rounded : coriaceous part of hemelytra longer than the membrane which 
has a few veins, sometimes branched : abdomen short, almost orbicular, 
extending at the sides a little beyond the hemelytra, posteriorly scarcely 
shorter than them : venter subglobulose, usually shining black, with- 
in the callous and Irrigate lateral margins, finely impressed, margin 
pale : ventral furrow m the first segment, short but deep : feet weak, 
sparingly ciliated, punctnlatc black (Ellenr,), Tho species of this genus 
appear to be numoimis and to require revision. 
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180. Stollia guttioeea, Thnnberg. 

Ctmev gwttigerus, Thnnb., Nov. Ins. Spec, ii, p. 32, t. 2, f. 47 (1783). 

Pentatoma nepalemia, Westw., Hope Cat. Hem. i, p. 36 (1837) : Stibl, En. Hem. 
V, p. 126 (1876). 

Pentatoma puncUpeSj Weatw., 1. o. p. 36 (1837) : St&l, 1. o. p. 126 (1876). 

Eyaameoris guttigerua^ Dallas, List Hem. i, p. 228 (1861) ; Wa4J|Eer, Cat. Het., if, 
p. 276 (1867). 

Eyaarcoria nepalenaia, Leth., Ann. Mns. Civ. Gen. xviii, p. 649 (1883). 

Stollia guttigera, St&l, En. Horn. v. p. 81 (1876) : Soott, A. M. N. H. (4 s.) ziv, 
p. 290 (1874) ; Distant, 1. o. (6 a.), iii, p. 45 (1879): Scott, Trans. Ent. Soc. p. 306 
(1880) ; Distant, 1. c., p. 415 (1883). 

Obscurely luteons, tinted bronze, punctured black : pronotnm broad 
posteriorly, the posterior angles prominent, obtuse ; anteriorly with two 
small, smooth, black, lunules : scutellum at the base with two large, 
distant, white spots : pronotum beneath tinted cupreous : abdomen 
black, margin luteous (P. nepalenais^ Wostw.). Long 6J mill. P. 
punctipes^ Westw., is described as very like P. nepalensis^ or, perhaps, 
only a local variety ; a little larger, angles of pronotum loss produced 
and the colour more metallic. Long 6|- mill. Nearly allied to S* hovilla, 
Dallas, from the* Philippines, differs in having the lateral angles of the 
pronotum less prominent, and the callous wrinkle on the lateral margins 
finer : ventral limbus yellow. 

Reported from Japan, China, Burma, Assam, Nepal: common in 
Sikkim and Assam (rnihi) 

181. Stollia puliginosa, Ellenr. 

Stollia fuliginoaay Ellenr., Nat. Tidsskr. Ned. Ind. xxiv, p. 150, f. 18 (1862) : 
Walker, Cat. Het. ii, p. 235 (1876) : Stal, En. Hem. v, p. 81 (1876). 

i . Oehraceous-brunneous, so closely punctulate black as to 
appear fuliginous : posterior inter-angular band on pronotum, lateral 
bands on scutellum, and some scattered spots, more obscure : two small 
spots, and a transverse waved line on pronotum and spots on lateral 
angles of the scutellum, luteous: lateral margins of the abdomen 
extending slightly beyond the hemelytra, luteous, spotted black : mem- 
brane opaque, blackish ; venter beneath shining black ; broad margin, 
luteous, stigmata black, last tibiae somewhat curved at the base {Ellenr,) 
Long, 7 — 8 mill. 

Reported from Sumatra, Java, Malacca. 

182. Stollia rugulosa. Walker. 

Eyaarcoria ruguloaua, Walker, Cat. Het. ii, p. 276 (1867). 

Aoneous-lurid, oval, rather roughly punctured; beneath bright 

roneous; smootli, shining : head elongate j jnga and tylus of equal 
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186. Btsarcorib ingonspicuub, Herrich Schaffer. 

Pentatoma ineanspicuumr Herr. Soha£f. (neo Dallas), Wanz. Ins. ru, p. 93 (1844) | 
ix, p. 155 (1853). 

Eyaarcwis misellua, StM, Ofvers. K. V.-A. Porh., p. 217 (1853). 

Pentatoma (EysarcocoHaJ miaella, StM, Hem. Afrio. i, p. 135 (1864). 

Analocua miaellas, Stal, Ofvers. K. V.-A. Porh. 3, p. 36 (1872). 

Stollia mieeUa^ StM, En. Hem. p. 82 (1876). 

Eysarcoria inconapicuuat Reuter, Ofyers. Pinska Porh. xxv, p. 6 (1883). 

Var. aimplex, Puton, H5m. Het. Pranoe ii, p. 55 (1881) ; B. S. E. P. (6 b.) i, p. 
lx, (1881). 

Var. mayetif Muls., sec. Puton, 1. c. 

d* , 9 • Somewhat broadly obovate, pale greyiBh-BtrammoonB, pmc- 
tnred fascons : head, two anterior spots on pronotum, also a very large 
median streak mnning longitudinally, narrowed hindwards, occupying 
more than one-third of the venter, fuscons-aDneons ; head very often 
with a pale, fuscous punctured streak ; a minute, smooth, marginal, 
subcallous, pale spot at the eyes : lateral and anterior margins of pro- 
notum, also small spot on levigate, callous, basal angles of scutellum, 
pale : veiy minute marginal spots on venter, black : first joint of ros- 
trum, not, or scarcely, extending beyond the bucculae, second joint a little 
longer than the two apical taken together : venter sometimes with an 
obsolete, lateral, flenescent-fuscous streak : third joint of the antennes a 
little shorter than the second (Stdl), Long 4i— 5| ; broad, 3 — 4 mill. 

Reported from Cape of Good Hope, N. Africa, S. Europe, India, 
Philippines. Antennm sometimes fuscous towards the apex. 


187. Etsarcorts (?) megaspilus. Walker. 

Eyaarcoria megaapilua, Walker, Cat. Het. ii, p. 276 (1867). 

Tawny, shining, convex, short-elliptical, minutely punctured ; punc- 
tures black : head black with several longitudinal tawny streaks ; lobes 
of equal length : rostrum tawny, extending to the hind coxee ; apex black : 
antennffi tawny, piceous towards the tips, , less than half the length of 
the body ; joints successively increasing in length ; first not extending 
to the front of the head : pronotum black ; with a few tawny speckles 
and with a tawny disc : scutellum with a very large luteous spot on 
each side at the base, and with a luteous crescent-shaped apical mark, 
which is notched in the middle : pectus and underside of abdomen with 
four irregular and interrupted luteous stripes ; a luteous ridge between 
the middle coxse and the hind coxae : legs luteous, short, stout ; femora 
with an irregular black band beyond the middle ; hemelytra with two 



1888.] B. T. Atkinson — Notes on Indian Rhynchota. 

or three blackish patches; membrane pale cineraoas (iraZ^er). 
long, 4 — 5i mill. 

Reported from N. China, Hong-Kong, Assam (P). 

188. Bysibcoris (?) insooius, Walker. 

Eyaarcoria iaaocius, Walker, Cat. Hot. iii, p. 556, (1868). 

Dull teptaceoas, elliptical, thickly and minutely brown punctured : 
head large, slightly obtuse in front ; juga and tylus of equal length : 
eyes piceous, prominent ; rostrum extending to the hind coxm ; apex 
black : antennas pale-testaceous ; first joint not extending to the front 
of the head ; second a little longer than the third ; fourth much longer 
than the third ; fifth partly piceous, longer than the fourth : pronotum 
with two irregular smooth transverse lines, of which the fore one is 
much more undulating than the hind one ; the latter is between the 
hind angles, which are prominent and much rounded ; sides slightly 
serrated in front ; scutellum with a less thickly punctured stripe ex- 
tending from the middle to the tip, which is much rounded, a small 
pale testaceous callus on each side at the base ; abdomen beneath with 
three black stripes ; the lateral, pair irregular and incomplete ; the 
middle one not extending to the tip, dilated towards the base, where it 
includes a testaceous spot ; tip emarginato : femora with three small 
black dots near the apex ; tibiae very minutely black-speckled ; mem- 
brane cinereous; veins few, brown; no transverse veinlets. Var,— 
Stripes of the abdomen nearly obsolete (Walker). Body long, — 7| 
mill. 

Reported from India. 

Genus Carbula, St81. 

Pentatojna, snbg. CarhulUf SUl, Hem. Afric. i, p. 140 (1864) ; Carbula^ En. Hem. 
V, p. 60, «3 (1876). 

Body broadly oval or obovate, beneath very convex : head rounded 
or sub truncated at the apex : the juga and tylus somewhat equal in 
length, the former obtuse, lateral margins somewhat obtuse, bucculm 
moderately elevated, reaching base of the head ; antenniferous tuber- 
cles partly visible from above : rostrum moderate, the first joint equal 
to, or extending a little beyond, the bucculo9 posteriorly ; second joint 
somewhat equal to, or a little longer, than the apical two taken together : 
antennm moderate or somewhat long, first joint not reaching the apex 
of the head ; second joint rarely a little longer than the third : anterior 
latein.1 margins of pronotum very often very obtuse ; never acute ; 
terminated bjr a smooth wrinkle or ridge, (which itself is sometimes 
transversely mgulose), rarely anteriorly creniilated : scutellum triangular, 


4^1 

Body 
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somewhat short, a little longer than broad at the base ; frena extended a 
little beyond the middle : hemelytra a little narrower than the abdo- 
men f membrane, with simple veins: apical angles of the last segment 
of the abdomen very often obtnse, rarely produced in a small spine : 
feet moderate, somewhat slender, tibin above slightly furrowed {Stdl ) . 

189. Carbula biguttata, Fabricins. 

Cimex 2-guttaiu8, Fabr., Ent. Syst., iv, p. 129 (1794). 

Cimex 2-notatu8y Fabr., Syst. Bhyng. p. 165 (1803). 

‘Carhula bigiUtata^ StU, Hem. Fabr. i, p. 25 (1868) ; En. Hem. y, p. 63 (1876). 

9 . Obovate, stramineous : above rather densely, below remotely, 
distinctly punctured ferruginous fuscous ; anterior lateral margins of 
pronotum flavescent ; a moderate, smooth, callous, shining spot on the 
basal angles, and the extreme apical margin of the scutellum, stramineous : 
membrane sordid hyaline, veins fuscescent : lateral angles of pronotum, 
basal and apical margins of the segments of the connoxivum, exti'emity 
of basal and the apical angles of the segments, and a very broad streak on 
the venter, narrowed hind wards, black : feet very finely and remotely 
sprinkled with black ; 2 — 3 small black spots near the apex of the pos- 
terior femora (Stdl), Long, 8 ; broad, 5 mill. 

Very closely allied to C. ahdominalisy Sign. Head flat, juga ^nd 
tylus equally long, the former subrotundate at the apex, lateral margins 
parallel before the sinus : 2 and 3 joints of the antennm equally long • 
pronotum with the lateral angles, very acute, moderately produced out- 
wards, obsoletely pallescent at the extreme apex, anterior lateral 
margins very slightly sinuate, slightly reflexed, anteriorly very obsolete- 
ly crenulated ; apical angles of the sixth abdominal segment, obtuse. 

Reported from India. 

# 

190. Carbula (?) obscura, Westwood. 

Pentatoma ohscura, Westw., IIopo, Cat, Horn, i, p. 35 (1837). 

Pentatoma himcLCulata, Westw., 1. c., p. 8 (1837). 

Carbula ? obscura, StM, En. Hem. v, p. 126 (1876). 

Fuscous-luteous, punctured black ; posterior angles of pronotum 
prominulous, subacute, black ; lateral margin of pronotum anteriorly 
pallid; scutellum with two distant, white spots at the base : antennas 
and feet luteous, punctured fuscous {Westw.), Long, 7J mill. 

Reported from India. 

191. Carbula fusca, Distant. 

Carbula fusca, Dist., Trans. Ent. Soc., p. 346 (1887). 

Above shining fuscous-brown : head somewhat thickly covered 
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with bronzy-green punctures ; eyes Inteous ; antennes brown, the last 
joint with the apical two-thirds blackish : pronotnm with the anterior 
area and lateral margins punctured bronzy-green, remaining area 
coarsely punctate, lateral angles prominently and obtusely produced, 
their apices reddish-brown : scutellum coarsely punctate, sometimes 
slightly ^shaded bronzy-green : corium coarsely punctate : membrane 
pale hyaline : body beneath, rostrum and legs brown, the abdomen 
paler, with a broad, median, blackish band, on each side of which is a 
narrower and more irregular band of the same colour, and between these 
bands are scattered dark punctures : femora punctured or speckled 
with blackish : head benea th and sternum coarsely and darkly punc- 
tate : mesostethium with a large irregular luteous spot on each side : 
rostrum reaching third abdominal segment : 2-3 joints of antennsB sub- 
equal in length, and much shorter than the fourth ; 4*5 joints subequal 
in length, the fifth moderately incrassate (Dist.), Long 7-8 : exp. angl. 
pron. 5-6 mill. 

Reported from Nepal, Sikkim (mihi), where it is very common. 

• 192. Carbula scutellata, Distant. 

Carhula scutellata^ Diet., Trans. Ent. Soo. p. 347 (1887). 

Hoad luteous, covered with coarse black punctures ; eyes fuscous ; 
ocelli red ; antennas luteous, infuscate at the apex ; 4 — 5 joints subequal 
in length ; rostrum extending just beyond last coxso : pronotum luteous, 
coarsely and darkly punctate, the lateral margins levigate, the lateral 
angles produced into long, acute, black spines : scutellum luteous, 
sparingly and coarsely darkly punctate, a large levigate spot at each 
basal angle, apox also broadly impunctate, punctures usually thickest at 
the lateral margins and sometimes at the base : corium luteous with a 
purplish tinge, thickly and darkly punctate : membrane pale hyaline : 
connexivum luteous, with black segmental, marginal spots : body be- 
neath and legs luteous. With a few' scattered black punctures on the disc 
and on the femora, and the margins and apices of the pronotal angles 
black {BUt.), Long, 8 ; exp. angl. pron. 5i- mill. 

Reported from Bombay, N. Kliasiya Hills (Assam). 

Genus Gtneniga, Dallas. 

List Horn, i, p. 180 (1851) ; Walker, Cat. Het. i, p. 217 (1867) ; StM, Bn. Hem. 
▼,p. 83(1876). 

Body elongate-ovate: head elongate, tapering gradually to the 
apex; tylus reaching the apox; eyes not prominent; ocelli minute, 
placed close to the eyes ; antennm inserted in front of the eyes, basal 
joint short, not reaching the apex of the head, 2-3 joints about equal ; 
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voBtrum inserted in front of tbe antenniferons tnberolesi reseliiitg the 
Ijase of tbe abdomeny basal joint readhing the base of the head, aeeond 
joint longest, as long as &.4 together, 3-4 joints about equal : lateral 
angles of pronotum produced into strong, acute spines, directed forwards 
and upwards : scutellum triangular, not extending beyond the middle of 
the abdomen : membrane with longitudinal veins : abdomen*, with a 
weak longitudinal furrow, apex produced and pointed ( $ ), vulvar 
plates narrow and acute : legs moderate : tarsi 3- jointed, basal joint 
longest (Dallas), 


193, Otnkniga maroinella, Dallas. 

Qynenica marginellat Dallas, List Hem. i, p 181, t. 6, f. 4 (1851) ; Walker, Cat. 
Het. i, p. 217 (1867) : StU, En. Horn , v, p. 83 ^876). 

Above brown, thickly and finely punctured black, more strongly 
on the scutellum : head with a median, longitudinal, fulvous line : 
thorax with a transverse yellow band before the middle, and the lateral 
spines black ; lateral margins of scutellum yellow, impunctate, with a 
line of coarse, black, punctures close to the margin, apex yellow, finely 
punctured black ; outer margin of corium yellow, coarsely punctured 
black ; membrane transparent : margin of the abdomen fulvous, tinged 
with green ; pedtus fulvous, tinged with green and thickly and finely 
punctured : legs fulvous, apex of each tibies and the tarsi, black : ros- 
trum testaceous, apex black : antenno ferruginous (Dallas), Long, 
13j mill. 

Locality unknown : Africa (?). 

194. Gtnenica apfinis. Distant. 

Oynsntca qffin%8t Dist., Ent. Hon. Mag xvi, p 202 (1880). 

Above brown, thickly and coarsely punctured : head thickly punc- 
tured black, with a median, fulvous longitudiilal lino, broadest at the 
base ; tylus reaching apex of the head, a little shorter than the jnga ; 
antennfB fuscous, basal joint not reaching apex of the head, second 
slightly shorter than the third, fourth longest, 5 and 3 subequal : pos- 
terior half of pronotum thickly punctured black, anterior portion ful- 
vous, lateral angles produced into strong, acute, black spines, slightly 
directed forwards ; scutellum fulvous, sparingly covered with black 
punctures, except at the base, where there is a large median, black, 
coarsely punctured spot : corium conoolorous with posterior part of the 
pronotum, very thickly punctured black ; membrane fuscous : body 
beneath luteous, thickly and finely punctured, slightly tinged with 
green ; legs fulvous : I'ostruin greenish, apex black. Allied to preceding, 



differs in the shorter head, end tyh» not eactendinghefniid th# jngfa 
the pronotal spines are smidler and not direoted upwards, the scmieli^ 
is of another oolonr (DM.). Lox^; 10 ; exp. pron. angl*, 6 milL 

Reported from Bombay, Calcatta (mihi). 

^ Genus Gbatonotus, Distant. 

A. M. N. H. (6 8.) iii, p. 60 (1879). 

Head broad and elongated ; ocular part broadest, with the lateral 
edges somewhat sinuated about the middle ; tylus shorter than the 
juga ; eyes prominent ; ocelli situated rather nearer the eyes than to 
each other : antenniB longer than the head and pronotum, five jointed ; 
second joint slightly shorter than the third, fourth longest : rostrum 
robust, just passing the posterior coxae ; second joint longer than the 
third, apical joint shortest : pronotum twice as wide as long, raised and 
rounded at the base, defiexed in front, angles obtusely prominent ; 
lateral margins deeply sinuated, with their anteiior portion crennlated : 
scutellum reaching a little beyond the base of membrane, gradually nar- 
rowed for two-thirds its length from the base, when it is straightened to 
apex, which is moderately broad and rounded ; width at base about 
equal to length : membrane with longitudinal veins : abdomen widened 
above, projecting a little on each side, convex beneath, abdomen and 
sternum unarmed : legs moderately long, tibiae sulcated (Distant). 
This genus is near Durmia^ St&l. 

195. Craionotus coloratus. Distant. 

Cratonotus coloratnSf Distant,. A«.16»1L H. (5 a.) ui, p 60 (1879). 

Brown, somewhat shining, thickly punctured with black; head 
black, thickly punctured ; eyes black, with tlieir bases luteous ; antennae 
luteous ; rostrum brownish ; pronotum with the basal half rugulose and 
very coarsely punctured, lateral margins narrowly luteous, pronotal 
angles pitchy • scutellum transversely rugulose, with a large irregular 
patch, at base and apex, broadly luteous; membrane pitchy, shining: 
margins of abdomen above, and body beneath, luteous, the last with a 
broad green stripe on each side, extending narrowly along on each side 
of head, widened at anterior coxae, and extending to about the base of 
the fifth abdominal segment ; two obscure marks on the disc and a 
sub-apical spot pitchy : legs luteous ; apices of femora and tibiae black, 
anterior tibiae punctured with black ; tarsi black. Other structural 
characters as in generic diagnosis above (Distant). Long, 19; breadth 
of angles of pronotum, 11 mill. 

Reported from N. Khasiy a hills, 1,500 — ^3, 000 feet (Assam), Sikkim 
(mihi). 
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Tibiee ronnded, without a farrow ; see p. 16. 

Genus Agokoscslis, SpixdHa. 

Ess. p. 827 (1837); Dallas, tiist Hem. i, p. 179 (1861): Bt&l, Hem. Afrio. i, 
p. 177 (1864) ; En. Hem. v, p. 84 (1876). 

Inoludes Neuroscia, Am. & Serv., Hist. Nat. Ins. H^m. p. 109 (1848). 

Body remotely pilose, oval : head very often somewhat long, gra- 
dually narrowed forwards, rounded at apex, entire ; juga and tylus of 
equal length : bucculee continued through, distinctly elevated : rostrum 
long, or somewhat so, first joint reaching base of the head : anterior 
lateral margins of pronotum entire, somewhat acute, straight ; anterior 
margin, in the middle at least, somewhat callous : scutellum triangular, 
rather narrowed at apex, frena extended a little beyond the middle : 
hemelytra somewhat narrower than the abdomen and much longer : 
veins of membrane simple : mesostethium slightly carinate : venter 
sometimes, obscletely somewhat sulcate : feet modei'ate ; tibias cylin- 
drical, notsulcate above (Stdl), 

196. Aoonoscelis nubila, Fabricius. 

Cimex nuUluSy Fabr., Syst. Ent. p. 712 (1775); Spec. Ins. ii, p. 366 (1781) • 
Mant. Ins. ii, p. 293 (1787) ; Eut. Syst. iv, p. 112 (1794), Cape : Wolff, lo. Cim. ii, 
p. 57, t. 6, f. 64(1801), India. 

Kahjs nuhila, Fabr., Syst. Rbyng. p. 183 (1803) : Stoll, Panaises, p. 161, t. 40^ 
f. 290 ? (1788), India. 

Pentatoma grata, Palis. Boanv., Ins. p. 129, Hem, t, 9, f . 5 (1805). 

JElia ? nubila, Habti, Wanz. Ins. iii, p. 29, t. 82, f. 251 (1835). 

Agonoacelis indica, Spinola, Ess. p. 329 (1837). 

Var. JElia crucifera, Westwood, Hope, Oat. Horn, i, p. 32 (1837). Cape, Java. 

Var. Agonoacelis femoralis, Walker, Cat. Hot. iii, p. 645 (1868). N. India, Banda. 

Neuroscia grata, Am. and Serv,, Hist. Nat. Ins. Hem. p. 109 (1843). St. Domingo P 

Neuroscia sulciventris, Ellenr., Nat. Tijds. v. Ned. Ind. xziv, p. 144, f. 11 (1862). 
Sumatra. < 

Agonoscelis nubila, Dallas, List Hem. i, p. 179 (1851) ; Uhler, Proo. Ac. Phil, 
p. 223 (1860), Japan. Walker, 1. c, i, p. 217 (1867) ; Stal, En. Hem. v, p. 85 (1876) ; 
Scott. A. M. N. H. (4 B.) xiv, p. 290 (1874) ; Distant, 1. c. (6 s.), iii, p. 45 (1879). 

Small, greyish varied with black ; antennoe altogether black ; head 
greyish with four black lines : pronotum, greyish, irrorated with black, 
dorsal line immaculate : scutellum black at the base, with a median line 
and apex, greyish : hemelytra variegated, a median rufescent patch : 
wings white with black lines : beneath, glaucous, punctured black, 
margin of abdomen rufescent (Fahr.), N. grata, Am, A Serv. (Z. c.) is 
thus described : <?, $ yellowish, spotted black ; head yellow with four 
black longitudinal lines above : pronotum yellow, with some reddish 
tints, punctured black : scutellum yellowish, punctured black, its tip of 
a light yellow or reddish : corium reddish yellow, with small, black. 
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irregular, transverse lines ; the membrane extending rather beyond the 
end of the abdomen, Tijliite, transparent ; veins deep brown : body be- 
neath yellow with two black spots on each side, on each ventral seg- 
ment : feet yellow, femora with several black dots, tarsi brown : an- 
tennes brown. Long, 10-12 mill. 

Reported from the Philippines, Java, Malacca, India, China, Japan. 
The Indian Museum has specimens from Arakan, Calcutta (mihi) Assam, 
Mysore, and China. Walker’s variety ^femoralis * appears to be as much 
entitled to specific rank as many others. It is found with the ordinary 
form in Sikkim, Assam and Burma, and I have recently had it form the 
Karen Hills near Toungboo. 

Group B. See p. 16. 

En. Hem. v, p. 60 (1876). 

Includes those genera which have either the second ventral seg- 
ment produced anteriorly in a spine, or tuberculated ; or the ven ter 
furnished with a levigate, obtusely round, longitudinal, and some- 
times furrowed,' ridge ; or having the anterior and anterior-lateral 
margins of the pronotum, or, at least the anterior, distinctly elevated, 
levigate or callous ; or the pronotum anteriorly levigate, or sparingly 
punetured, and, within the anterior margin, punctured in regular or 
somewhat regular rows ; or the odoriferous apertures are iramarginate 
outwards, or continued in a furrow open at the apex : the entire second 
joint of the antennee, or a great part of it, extending beyond the apex 
of the head. 


Div. Strachiaria, Stal, 

Stal, Ofvers. K. V.-A., Forh. (3), p. 39 (1872) ; En. Hem. v, p. 60 (1876). 

The odoriferous apertures placed between or near the posterior aceta- 
bula, often obsolete, sometimes having the appearance of a small fissure, 
anterior and posterior margins, sometimes slightly elevated and conti- 
nued in two parallel or gradually diverging wrinkles orndges, graduaUy 
evanescent, terminating in a furrow, linear, or gradually amplified, open 
at the apex : evaporative area wanting or obsolete : lateral margins of 
the head reflexed : base of venter unarmed. 

Genus Ao^us, Dallas. 

List Hem. B. M. 1, p. 185 (1861) ; Walker, Cat. Het. i, p. 229 (1867) j StM, 
Ofvers, K. V.-A., Forh. p. 619 (1867) s En. Hem. p. 60, 85 (1876). 

Body elongate-ovate : head elongate, longer than broad, the sides 
7 
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sliglitly sinuate, nearly parallel^ apex pointed; tylus prorainnlous be- 
fore the juga which are not, or only very slightly, convei^ent, anteriorly 
and posteriorly equally distant, or somewhat so : antennas inserted a 
little before the eyes, about half as long as the body, slender, 5- jointed ; 
basal joint short and stout, not reaching nearly the apex of the head ; 
the second joint about twice the length of the first ; the third and the 
fourth nearly equal in length, longer than the second ; the fifth a little 
shorter than the second : rostrum long, slender, reaching behind the 
last coxae, inserted rather in front of the middle of the bead ; the basal 
joint short, not reaching the base of the liead ; second longest ; third 
longer than the fourth which is longer than ‘the first ; the anterior 
margin and the anterior-lateral margins of the pronotum elevated or 
reflexed, smooth, callous : scutellum elongate, much narrowed at the 
apex ; frena extended to a distance beyond the middle of the scutellum : 
coriaceous portion of the hemolytra longer than the membrane which 
has nine longitudinal veins : venter slightly furrowed ; the furrow from 
the orifices gradually amplified : feet rather long ; basal and apical 
joints of the tarsi about equal (Dallas)^ 

197. AoiEUs TESPKLLATUS, Dallas. 

, Agaus teasellatiLs, Dallas, List Horn, i, p. 186, t. 6, f. 6 (1851) ; Walker, Cat. Hot. 
i, p. 229(1867). 

$ . Above testaceous, thickly and finely punctured with brown : eyes 
pitchy, ocelli red : pronotum with five bitissy black spots on each side 
of the posterior portion of the disc ; namely, thrae large ones near the 
middle, placed, two on the posterior margin, and one between the apices 
of these, a small one on the lateral margin near the lateral angle, and 
one .between this and the three large spots : scutellum with the basal 
portion brassy black, with a narrow median line, the basal angles, the 
lateral margins, and an oblique angular lino on each side testhcoous ; 
coriaceous portion of the hemelytra with a broad, brassy black trans- 
verse band about the middle, and an indistinct spot of the same colour 
towards the apex ; membrane brown, semitransparent ; wings blackish, 
with the base vermillion ; dorsum of the abdomen bright red, shining ; 
margins orange, with a brassy black spot on each suture : abdomen be- 
neath testaceous, very faintly and sparingly punctured, with a row of 
round, dark brown spots on each side between the stigmata and the 
median furrow ; stigmata black : pectus more or less thiejely and finely 
punctured with brown ; pectus impunctate ; mesostethium with a 
slight median ridge : legs testaceous, with a streak ou the apex of the 
femora, a similar streak near the base of the tibim, the apex of the tibim 
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and the tarsi, black ; rostrum testaceous, with the apex black ; antennas 
black, with the underside of the basal joint testaceous {Dallas). Long^ 
21 — 22 mill. 

Reported from India, Burma, Assam (mihi). 

198. Ag^us mimus. Distant. 

Agaaa mimua, Dist., Trans., Eat. Soc. p. 347. t. 12, f. 1 (1887). 

Head fuscous ; tylus (except apex and lateral margins) ochrace- 
ous ; eyes greyish ; antennaa black, second joint shorter than the third, 
3-4 joints subequal in length ; head rather thickly and finely punctate, 
excepting the lateral margins which are levigate; pronotum more 
coarsely and sparingly punctate, lateral margins levigate and finely 
crenulate anteriorly, lateral angles obtusely pointed and slightly pro- 
duced ; of a reddish ochraceous colour, with thirteen fuscous spots 
arranged six at base, of which two almost occupy the lateral angles and 
the intervening four are more or less triangular, five discal spots, of 
which the median is longest and intervenes between the two median 
basal spots an(\ also between two large spots placed near the anterior 
margin : scutelluin coarsely and ratlier closely punctate, fuscous, with a 
median longitudinal ochraceous line, and a similar lino extending from 
each basal angle and meeting the median lino on the disc : corium 6noly 
and sparingly punctate, reddish ochraceous with fuscous punctures and 
some irregularly shaped spots of the same colour, of which the most 
prominent are a claval streak, three discal (the lowermost largest), one 
large and long costal spot at about the middle, and throe subapical 
spots (the median largest) ; membrane bronzy-brown : abdomen above 
reddish : head beneath ochraceous, margins of rostral canal, margins of 
bases of antennm and S band from the same to the base of the head, 
fuscous : prostetliium fuscous, anterior and posterior margins and a 
transverse discal line ochraceous ; lateral margins and a spot near the 
Goxu), reddish : meso-an5 meta-stethium fuscous, their margins and 
the odoriferous apertures ochraceous, and with reddish spots near the 
bases of the coxao : abdomen beneath with a median, longitudinal, fur- 
row, reddish ochraceous, ornamented with a number of large dark fus- 
cous spots : legs fuscous, femora streaked with ochraceous {DisL), 
Long, 23 ; exp. angl. pron. 10 mill. 

Reported from Assam, Sibsagar (mihi). 

Genus Eurydema, Laporte. 

Pentafotna, snbg. Eurgdema^ pt., Lap. Ebb. Hem. p. 61 (1832) ; Herr. Sch&ff. 
Noth. But. i, p. 37 (1835) j Eurydema, pt., Am. and Serv. HiBt. Nat. Ins. Ilem. p. 126 
(1843); Kolonati, Molot. Ent. iv, p. 21 (184G) : Strachiay pt., Dallas, List Ilem. 
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i, p. 267 (1861) ; Fieb. Enr. Hem. p. 84d (1861) ; Walker, Cat. Het. i, p. 818 (1867) : 
Envydema, StM, Ofvers. K. V.-A. Porh. xxix, 8, p. 89 (1872) ; Bn. Hem. v, p. 60, 85 
(1.876). 

St&l tlms distingnishes between the allied genera 

1 2. Eyes sessile : anterior and antero-lateral margins of prono- 
notum, elevated, callous : — JSurydema, Lop. 

2 — 1. Eyes briefly sty late. 

3— 4. Pronotum sinuate at the apex, anterior margin callous 
Stenozygum, Fieb. 

4— 3. Pronotum somewhat truncate at the apex ; anterior margin 
not callous I'^JSagrada, St&l. 

199. Eurtdema PF.STIVUM, Linnssus. 

^djirMx fcsHvufij Linn., Syet. Nat. ii, p. 723 (1767). 

Pentatonia picta, Herr. SchAff. Cent, Panz. Faan. Germ. p. 116 (1835). 

Eurydema pictuniy Ilerr. ScliaflF. Nom. Ent. i, p. 56, 91 (1835), 

Strachia picta, Halm, Wanz. Ins. iii, p. 14, t. 77, f. 240 (1835); Fieb. Ear. 
Hein. p. 343 ( i861) ; P. Low, Wien, Ent. Zeit. ii, p. 57 (1883). 

Ciwcj fallax, Scholtz, Prodr., p. 154 (1846). 

Var. alhiventriSf Jakov., Bull. Soc. Mosc. li (3) p. 105 (1876). 

Var. cruentatum, Pnton, Hem. Hot. Prance, ii, p. 70 (1880). 

Eurydema fesfivumt Distant, Soieut. Ees. Sec. Ynrkand Miss. p. 6 (1879): 'Renter, 
Ent. Tijds. i, p. 130 (1880) ; Rev. d’ Ent. iii, p. 68 (1884); Berlin Ent. Zeit. xxix, 
p. 40 (1885). 

Reuter (1. c.) establishes the fact that Cim.ex festivus, Linn., is not 
the species of that name as used by later authors, but is JE. pictum^ H. S. 
hence arises some difliculty in arranging the synonymy. Through the 
kindness of M. Lethierry, 1 have received a specimen of E, fesHvum, from 
Amasia in Asia Minor, which agrees in all respects with Hahn's figure of 
ig. picta which is described by him os having ‘ the antenn© black ; head 
reddish or yellowish, anteriorly with two spotsf and from the eyes hind- 
wards, black-green : above punctured ; pronotum yellowish, reddish ou 
the border; anteriorly with two transverse spots, and, behind them, a 
transverse row of four almost quadrate spots, black-grecn : scu- 
tellum yellowish, reddi.sh at the apex, black-green at the base : hemely- 
tra reddish or yellowish, each with a hook-shaped black-green marking, 
behind wliich, as also on the outer margin, is n black-green spot: 
abdomen beneath yellowish or reddish ; on the outer margin on each 
side, a small black-blue point on each incisure ; wings black-green with 
whitish limbus : feet yellowish, ringed and streaked black-green.’ Long, 
lOi ; broad, 5^ mill. 

Reported from Europe, Yarkand, Sind valley, and probably. Sikkim. 
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200. Eubtdema dominulum, Scopoli. 

Cimea dominulus, Scop., Ent. Gam., p. 124 (1768). 

Oimea feBtivua, Fabr. SjBt. Ent. p. 714 (1775); Spec. Ins. ii, p. 358(1781); 
Mant. Ins. ii, p. 295 (1787) ; Ent. Syst. iv, p. 118 (1794); Syst. Rhyng., 'p. 172 
(1803) ; Gmelin, ed. Syst. Nat. i (4), p. 2150 (1793) : Wolff, Ic. Cim. p. 61, t. 8, f. 68 
(1801). 

Strachia festiva, Hahn, Wanss. Ine. i, p. 181, t. 29, f. 93 (1831) : Fieber, Enr. 
Hem. p. 842, (1861) : Saunders, Trans. Ent. Soc., p. 124 (1875) : P L. Dnda, Wien 
Ent. Zeit. iv, p. 70 (1885J. 

Yar. Eurydema hhesgica, Kolen. Mel. Ent. iv, p. 28, t. 15, f. 31 (1846). 

Eurydema dauricunif Motfacb., Bull. Soc. Nat. Mosc. (2) p. 502^859): StM, En. 
Hem. V, p. 86 (1876). 

Eurydema domiimlumf Renter, Rev. d’Ent. iii, p. 68 (1884) ; Berlin, Ent. Zeit. 
zziz, p. 40 (1885). 

(f . Head black ; margin red ; antennse black, reddish at : 
pronotnm red, with six black spots of which four posterior : scutellum 
red, with a black hemispherical patch at the base : hemclytra red ; apex 
membranous, black ; margin whitish, with two black spots at the inter- 
nal margin, and a black dot at the apex : abdomen red with a black 
spot above on the apex, beneath on both aides with six ovate black spots : 
feet black. 9 of the same colour, but a little larger (ScopoU). Long, 
6^ mill. Wolff’s description is as follows ; — ‘ Head black, lateral margin 
red, impressly punctured, with a small impressed lino, posteriorly bifid, 
on the apex ; orbit of the fuscous eyes rufous : rostrum 4-jointed, black, 
shorter than half the body : pronotum declined anteriorly, red, shining, 
impressly punctured, with six black spots, the two anterior large, the 
four posterior smaller : scutellum red, impressly punctured, longer than 
half of the abdomen, with a black liemispherical patch at the base, and 
a small marginal spot on both sides before the apex : homely tra red, 
impressly punctured, shining, interior margin, an abbreviated median 
band close to interior viargin, spot at apex, and another in the middle 
of the exterior margin, black : membrane black, shining, margin broadly 
white : wings fuliginous, wliite at apex : abdomen above deep black, 
shining, margin red, immaculate : beneath rufous, deep black in the 
middle, very shining ; a line Of black dots on both sides : pectus deep 
black, very shining, with all the sutures livid : anus red : feet deep 
black ; first tibiae with a small tooth before the apex. Varies in size 
and in having six black ovate spots on each side beneath.’ Long, 10 
mill. 

Reported from Europe, but is probably found in N. India, some of 
the specimens procured there being very like Wolff’s figure but com- 
parison with a long series can alone settle this question. 
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201. Edrydema wiLKiNSi, Distant. 

Eurydema willdnsi, (Ochs., in Ut,) Diet. Trans. Ent. Soo. p. 128 (1879) : Soient. 
Bes. 2nd Yark. Miss. p. 6, f. 4 (1879). 

Strachia conspicuat Jakov., finll. Soo. Imp. Nat. Moscon, p. 286 (1881). 

Pale luteous, somewhat thickly and coarsely punctured : head with 
the anterior part of the submarginal, lateral borders, and a large trian- 
gular marking at the base ; pronotum with two large discal, subqua- 
di*ate, linear markings, elongated exteriorly ; scutellum with the base 
and two median forked lines, extending therefrom, to about the middle, 
and spots on^ the lateral margins, a little before the apex ; cerium 
with two claval streaks, a linear spot on the middle of the outer margin, 
a transverse waved band, extending from the base of the membrane for 
two-thirds across the corium, and a rounded subapical spot, shining 
green. Abdomen above luteons, apical segment black, connexivum with 
a row of large green spots ; underside of body, pale luteous : abdomen 
with a marginal row of spots situate on the outer edge of each segmental 
suture, and a submarginal row of transverse, slightly-waved linear 
markings, situate on the middle of each segment, . greenish -black : 
sternum with some irregular markings of the same colour : legs pale 
luteous, streaked with greenish black, and femora obscurely annul ated 
with the same colour near the apex : antennm black, second joint about 
as long as 1 and 3 together, 4 somewhat dilated, about os long as 5 : 
rostrum luteous, pitchy at base and apex. In most specimens, the 
markings on the pronotum are not perfectly subquadratc {Diet,), Long, 
7 mill. 

Reported from Yangi-hissar. 

202. EURTDE3iA ORNATUM, LinUBDUS. 

CifiMx omatusy Linn., Fann. Saco. p. 251 (1761) ; Syst. Nat. ii, p. 723 (1767). 
Scopoli,'Ent. Cam. p 123 (17G3) : Wolff. Ic. Cim. p. 15, t. 2, f. 16 (1800). 

Var. Strachia herhacea, Hahn, Wanz. Ins. iii, p. 13^ t. 77, f. 239(1835) ; Eury- 
dema festiva^ var. herhacea, Distant, Scicn. Res. Sec. Ynrkfind Miss. p. 6 (1879)'. 

Pentatoma omata, var. hoffmanaeggi, Gorski, Anal. a<l Ent. p. 85 (1852) and var. 
falleni, Gorski, 1. o. 

Eurydema orwxbwm^ var. ventralis^ Kolen., Mel. Ent. iv, p. 26 (1846). 

Strachia omata, Duda, Wien. Ent. Zeit. ii;p. 70 (1884). 

Eurydema omatwm, Renter, Rov. d’ Ent. iii, p. 68 (1884) ; Berlin Ent. Zeit. 
xxix, p. 40 (1885). 

Ovate; varied black and red: head* and wings black {Linn,}, 
Varied black and red : head, antennm, pronotum beneath, and feet, 
black : hemelytra with a free spot at the apex of the corium, a black 
subovate mark on the external margin towards the base ; internal mar- 
gin black and with two black spots, the lower of which is long and ob- 
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tose ; membrane blackish, margin whitish : two black semibifid spots on 
the pronotnm: abdomen beneath red, in the middle with four transverse 
spots, on each side with a somewhat donble row of black points, of which 
the one marginal with five somewhat conical points, the other interior, 
with six somewhat round points, with abrighter pupil in the middle 
i^Scop.). Longi mill. 

Yar. herbacea^ Hahn : — Antenna) and feet black ; the shining black- 
green head narrowly edged red anteriorly : above punctured, red : the 
anterior and posterior black-green markings on the pronotnm united ; on 
the inner margin of the hemelytra, a broad, black green-tinted, J-shaped 
mark turning outwards which is also produced inwards on to the scu- 
tellum, towards the apex, a black spot, and, on the outer margin, another 
somewhat larger : abdomen beneath rod, black in the middle, black with a 
blue tint, and on each incisure, on each side, a small black-blue spot : 
wings brown with a greenish tint and whitish limbus. Long, 74— ; 
broad, 4 — 44 mill. 

Wolff’s specimen is thus described : — 

Head, antonnes, and rostrum, black ; pronotum, scutellum, and beme- 
lytra red, punctured : head punctured, subemarginate at the apex, poste- 
riorly with a bifid impressed small line ; spot on both sides before the 
black eyes and the very slender margin, red ; rostrum 4-3ointed, 
red at base ; antennso 5-3ointed ; pronotum with a spot on both sides, 
posteriorly bifid, black : scutellum with spot at base not reaching margin, 
and one on both sides before the apex close to the spot on the hemely- 
tra, black ; a somewhat elevated small longitudinal line in the middle ; 
hemelytra with a free spot at the apex, another larger at exterior margin 
towards the base, and a median spot confluent with the slender black 
limbus, black ; membrane black, limbus whitish : margin of abdomen 
prominulous, red, with four black quadrate spots ; beneath yellow-ferru- 
ginous with five marginal spots and the same number of elevated points, 
black : pectus concolorCus, with small impressed, curved black lines ; 
anus entire, blackish : feet black, femora at base and tibias annulated 
yellow-ferruginous (Wolff). Abdomen beneath sometimes red, with four 
transverse, black spots : pronotum sometimes with six black spots. 

Reported from the Sind Valley. 

203. Eurtpema pulchrum, Westwood. 

Pentatoma pulchra, Westw., Hope, Cat. Hem. i, p. 34 (1837). Java. 

Strachia pulchrat Dallas, List Hem. i, p. 258 (1851) ; Walker, Cat. Het. iii, p. 
882 (1868). 

Eurydema mmatremay Ellcnr., Nat. Tijds. Ned. Ind. xxiv, p. 152, f. 20 (1862). 

Eurydema piilchra^ Stal, En. Hem. v, p. 86 (1876) : 6ig^., B. S. £. F. (6 8.)i, 
p. zli (1881). China. 
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FuIyoub : body ‘somewhat deprossed ; head black, margin pale : 
spots on hemelytra cyaneons : .abdomen beneath with median bands and 
round lateral spots {Westw.). Long, 8-8i mill. 

Head black with a luteous limbus : pronotum orange red with six black 
spots, two transverse towards anterior margin, two obliquely ovate to* 
wards posterior margin, and two very minute punctiform spots at the 
posterior angle : scutellum orange red, spotted black, a single, very 
large, obtusely triangular, spot at the anterior margin, and two margi- 
nal rather oblong near the posterior angle : coriaceous portion of the 
hemelytra black, with a sigma-shaped band in the middle and the 
external margin, red ; membrane black, chalybeous, margin hyaline at 
the apex : sternum luteous, spotted black at the stigmata : venter lute- 
ous, with a transverse band-shaped spot on each segment and two on the 
stigmata : femora lutescent, black at the apex ; tarsi and antennas, 
black (Ellenr.). Long, 9 mill. 

Reported from Java, China, Sikkim where it is not uncommon 
(mihi). 


204. Eueydema MUTiTiPtJNCTATA, Distant. 

Eurydema muLtipunctatay Dist., Trans. £nt. Soc. p. 348, t. 12, f. 6 (1887). 

Body above pale ochraceou.s, sometimes sufEased witli purplish 
above : margins o£ tylus (angulated externally about the middle) and 
the base, black : antenna3 ochraceous, apex of third and 4-5 joints palely 
infuscaie, foui*th joint longest : rostrum ochraceous, tip pitchy, reaching 
last coxss ; pronotum with twelve black spots, ariaiiged four on anterior 
margin, remainder on the disc, three in each angular area and two in 
the middle : scutellum with ten black spots, four at the base, four near 
middle, and two before the apex : corium with three black spots, ar- 
ranged somewhat longitudinally : membrane blackish, pale hyaline at 
apex and margins : body beneath pale ochraceous, head with two black 
spots at the base, sternum with a double submarginal row .of black 
spots, a transverse black spot on each side of the metastethium, and a 
double row of black marginal spots on the abdomen (Dist,). Long, 
8-9 mill. 

Reported from Arrah (Bengal), rather rare (mihi). 

Genus Stenoztgdm, Fieber, 

Bur. Hem. p. 345 (1861) ; Stal, Ofvers. K. V.-A., Forh. 620 (1867) ; En. Hem. 
▼, p. 61, 86 (1876). Inclades NitiUuy sabg. Minodia, Mals. and Bey, Fun. France 
Pent. p. 199 (1866). 

Body short, oval, hairless, shining, somewhat convex, bright colour- 
ed : head not much deflexed, lateral margins rounded, slightly sinuate 
towards the base ; anteunss robust, second joint shorter than the third 
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and pnly a little longer than the Qrst ; 4-5 joints robust, each one-third 
longer than the third : basal third of the scutellum not or but slightly 
elevated : apical angles of the abdominal sogmeuts without a spine, not, 
or but very slightly, prominuloos : last femora unarmed, not iucraa- 
sate in d*. 


205. Stenozygum speciosum, Dallas. 

Strachia apecioaa, Dallas, List ilem. i, p. 261 (1851) ; Walker, Cat. Hot. ii, p. 
32G (1867). 

Stenozygwn apecioaum, St&l, En. Hem. p. 86 (1879). 

$ . Bather elongate, ovate : head, black, impunctate ; each of the 
juga with the inner margin yellow and an orange spot at the base ; a 
large oblong orange yellow spot on the middle of the vertex, and a 
minute yellow dot on each side between this and the eyes, which arc 
pitchy ; ocelli red : pronotum black, divided in the middle by a deep, 
transverse, strongly punctured furrow ; anterior portion smooth, shin- 
ing, impunctate, with the broad lateral margins, a short line on each 
side on the anterior margin, and four spots across the disc, j ust in front 
of tho transversh furrow, yellow ; a smj.li raised orange spot near each 
anterior angle surrounded by a depressed line ; posterior portion irre- 
gularly punctured, with a broad, median, yellow, longitudinal band, ex- 
panded on the posterior margin (and probably continued on the anterior 
lobe), and a narrower band of the same colour on each side. Scutellum 
rather elongated, punctured ; the base black, with a broad, median, 
longitudinal yellow line, and an omuge spot in each angle ; the pos- 
terior portion yellow, with a large red patch on the disc, at and behind 
which, the lateral margins are black ; apex impunctate : corium black, 
punctured, with tho disc smooth ; with the outer margin broadly but 
interruptedly pale yellow ; the two inner veins pale yellow, an orango 
spot on the disc before the middle, and a large irregular yellow patch 
tinged with red in the* middle, at the apex ; membrane dark brown, 
shilling, somewhat brassy, with the margin hyaline : body beneath 
tawny, very smooth, shining : abdomen impunctate, with a row of 
spots on each lateral margin, a similar row on each side within the line 
of stigmata, and the stigmata themselves, black ; the stigmata are seat- 
ed in a reddish longitudinal line : pectus more or less punctured and 
spotted with black : femora pale yellow, striped with black, especially 
towards the apex ; tibia? yellow, with the two black lines on the outside ; 
tarsi blackish brown : rostrum pitchy black, with the base yellow : an- 
tennas black, with the second joint much shorter than the third, the 
basal joint yellow beneath (Dallas). Long, 7-8 mill. 

Reported from N. India. 

8 
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Genns Bagbada, Sfc§I. 

Stettin Ent. Zeit., xxiii, p. 105 (1862) ; Ofyers. K. V.-A. Forh. zxu, 3, p. 89 
(1872) ; En. Bern, v, p. Cl, 88(1876>. 

Body Bubobovate : head triangular ; juga somewhat as long as the 
tylus, converging forwards, not contiguous, however, at the apex : eyes 
somewhat stylate : ocelli almost thrice as far from each other as from 
the eyes : second joint of anteimes longer than third : pronotum indis-- 
tinctly sexangular, posterior angles very obtuse, broadly rounded, anterior 
margin not, or scarcely, elevated : tibim rounded ; basal joint of last 
tarsi shorter than the two apical taken together (^Sidl), 

Type Cimex pictusy Fabiv 

206, Bagbada picta, Pabricius. 

Cimex pictus, Fabr., Sygt. Ent. p. 715 (1775) ; Spec. Ins. ii, p. 359 (1781) ; Mant. 
Ins. ii, p. 290 (1787) j Ent. SjBfc. iv, p. 122 (1794J j Syst. Bliyng. p. 177 (1803) r 
Wolff Ic. Cim. i, p. 17, t. 2, f. 17 (1800). 

Strachia picta, Dallas, List Hexti. i, p. 259 (1851) ; Walker, Cat. Ilet. ii, p. 32(5» 
(1867), 

Bagrada picta, Steel, Stettin Ent. Zoit. xxiii, p. 105 (18G2); En. Horn, v, p. 8d 
(1876) i Letbierry, An. Mus. Gen. xviii, p. '743 (1883). 

Antennm black : head black, with lateral line and two very minuto 
points on the vertex, rufoscent : pronotum deep black, shining ; anterior 
margin and lateral lines, and a modia/n, jmlely ferruginous : scutellum 
deep black, with a longitudinal lino and two small spots on each side, 
palo foiTuginons : heraelytra smooth, margin pale, ending in a largo 
ferruginous spot : wings fuscous, immaculate : beneath flarv^oscont, with 
a lateral lino and spots, black r feet palo with black lines (FahrJ), 
Antennas, eyes and Jiead, black ; the latter shining, margined, emarginato 
at the apex, with a small line on both sides at the margin as far as tho 
eyes, and two dots on the vertex, yellow-feiTUginous : circumocular space, 
yellow : rostrum fuscous, 4- jointed, as long asdialf the body : pronotum 
deep black, shining, posteriorly impressly punctured; anterior and 
lateral margins and a median lino, yellow ferruginous, and an anterior 
spot on each side, yellow : scutellum deep black with a median longitu- 
dinal line, and a spot on each side at base and apex, pale ferruginous r 
hemelytra deep black, impressly punctured, a pale line at the margin 
confluent with a ferruginous spo-t on tlie apex ; apex itself black r wings 
blackish, immaculate : abdomen beneath flavescoiit, the margins of seg- 
ments black, a lino of black points on each side ; pectus spotted rufous* r 
feet pale, varied with small fuscous- lines and dots (Wolff,). Varies in 
size, in the pronotum having no yellow spots, in scutellum with two dots» 
and the abdomen being black with yellow bands. Long, 8 ; broad, 4 milL 
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Reported from N, India, Bengal, Bombay, Baghdad, Abyssinia- 
The Indian Musoam has specimens from Calcutta (mihi), Hardwir 
(N.-W. Provinces). 


Genus CiNxii, St§L 

Stettin Ent- Zoit. xxiii, p. 105 (1862); Ofvers. K. V.-A., Forh. p. 620 (1867) : 
Walker, Oat. Het. ii, p. 320 (1807) : Sfcal, Bn. Hem. r, p. 61, 87 (1870). 

Head triangular ; juga converging towards the apex, scarcely con- 
tiguous at the apex : eyes very briefly stylate : ocelli scarcely or only a 
little more distant from each other than from the eyes : antennoo long, basal 
joint extending beyond the apex of the head, second joint shorter than 
the third: basal joint of rostrum longer than the head: prouotum sex- 
angular, margins anteriorly and the anterior lateral, elevated : feet 
unarmed, tibias broadly sulcate above : basal joint of the last tarsi as 
long as the two apical joints taken together {8 tat). 

Type Gimex limhatus, Fabr. 

207. CiNXiA iJsruATA, Fabricius. 

Cimex limhaiust Fabr. Sysfc. llhyng. p. 176 (1803) ; Burm. Handb. Ent. ii, (i), p, 
367 (1835): Horr. SchiiJT. Wanz. Ins. iv, p. 91, t. 138, f. 430 (1839). 

Strachia limhata^ Am. and Sorv. Hist. Hat. Ins. liibn. p. 127 (1843) ; Dallas List 
Hem. i, p. 263 (1851) ; Walker, Oat. Het. ii, p, 32G (1867). 

Cinxia Liiythaia, Stal Item. Fabr. i, p. 30 (1868) ; Eri. Horn, v, p. 87 (1876) : pnpa, 
Ellonriedor, Nat. Tidsakr. Ned. Ind. xxiv^, p. 153, f. 22 (1862). 

Above deep black : antenuoo deep black : head with two abbreviat- 
ed linos, rufous ; pronotum punctured, with a median cross rufous and 
entire limbus flavescent ; margin of scutellum and a median line, rufous ; 
hcmelytra with a rufous median line which is posteriorly arcuate : 
wings black, whitish at the apex ; body variegated (Fahr,). Above with 
autenniB black ; two longitudinal lines on the bead, margins of prono- 
tnm, a longitudinal line through the middle and a transverse lino 
nearer the anterior margin and fiaer, latei^al margins and a median 
longitudinal line on scutellum, on the hemelytra a broad line from the 
basal outer margin curved towards the inner anglo of the apical margin 
Aud thence following the apical margiu to the outer angle, two fine lines 
. (oue abbreviated) parallel to the inner margin, and two lines between 
the broad curved lino and the external margin, ochreous : abdomen 
beneath ochreous with four oblong black spots on each side of the disc 
and a triangular spot at the apex, a spot on each segment towards the 
margin, throe broader spots on each sido of the pectus. Long, 13-16 
mill. 

Reported from Java, Silhat, Burma (mihi). The Indian Museum 
has specimens from Sumatra, Ta voy, and Harmatti in Assam. 
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Oenns Stbachu, Hahn, St&l. 

Halm, pfc., Wan*. Ins. i, p. 180 (1831) : Dallas, pt., List Hem. i, p. 262 (1861) ; 
Walker, Oat. Het. ii, p. 267 (1867) : StM, Stettin Bnt. Zeit. xxiii, p. 106 (1862) ; 
Ofvers. K. V.-A. F6rh. p. 620 (1867) ; Sn. Hem. v, p. 61, 87 (1876). 

Head triangular ; juga somewhat contiguous at the apex, eyes very 
briefly stylate : ocelli about twice as far from each other as from the 
eyes : anteunee 5- jointed, long ; basal joint scarcely extending beyond the 
apex of the head, second joint a little shorter than the third : pronotum 
sexangular, anterior and anterior lateral margins reflexed, the latter 
sinuate : feet unarmed : femora, in d* , incrassato ; tibiae above broad- 
ly sulcate, last tibiae, in d , slightly curved ; basal joint of the last tarsi 
shorter than the two apical taken together (SUtl). 

Type, Strachia cruciger^ Hahn, 

208. Stbachia cbucigeea, Hahn. 

Strachia cruciger, Hahn, Wanz. i, p. 184, t. 29, f. 95 (1831). 

Strachia jlammula, Ellonr. Nat. Tijda. r, Ned. Ind. xxiv, p. 163, f. 23 (1862). 

Strachia crucigera, Dallas, List Hem. i, p. 262 (1861),- Walker, Cat. Het. ii p. 
332(1867); Stal, En. Hem. r, p. 87 (1876); Distant, J. A. S. B. xlviii. (2) p '37 
(1879) ; A. M. N. H. (6 s.) iii, p. 45 (1879). 

Above black, punctured, shining : pronotum with a red and yellow 
cruciform mark ; the red, yellow in the middle : sides and apex of the * 
scutellum, black ; the coriaceous portion of the hemolytra posteriorly, 
towards the end, with a yellow transverse band : the abdomen reddish 
yellow, spotted black on the sides beneath : all the femora black with 
above a narrow yellow, longitudinal streak, 

Hahn describes an Indian specimon thus : — Head black, above with 
a blueish tinge : antennss black, outwardly finely pilose ; eyes brown-yel- 
low, black in the middle : ocelli small, brown-yellow, shining : ros- 
trum black, shining : pronotum narrowed forwards, with a transverse 
protuberance through the middle ; both the outer corners produced in 
a sharp point ; above, black, shining, with a red cruciform mark which 
turns into yellow posteriorly : pectus shining, black, with a white spot at 
each foot and near it a small red spot outwards : scutellum finely punctur- 
ed, shining, red, yellow in the middle, black on the sides and at the apex : 
coriaceous portion of the hemelytiu black, above on the inner margin, 
and beneath on the outer margin, a white longish line, then, before the 
end, a red yellow transverse band ; membrane brownish, lighter at the 
tip, reaching beyond the abdomen which is above yellow-red, shining ; 
each incisure on the outer margin with a narrow black streak : beneath 
yellow-red, black in tho middle, and each segment with a black punc- 
ture on tho margin ; feet and tarsi are glossy black, and each femur is 
marked above by a narrow ycBow longitudinal lino. 
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Var. a. Scntellam black with a longitudinal red ertreak, yellow in 
the middle, and above, in each comer, a red spot. Long, 7i ; broad almost 
4^ mill. 

Reported from Java, Sumatra, Tenasserim, Assam (mihi). The 
Indian Museum has specimens from Tenasserim. 

Species of doubtful position. 

209. Stbaghia affliota, Walker, Cat. Het. ii, p. 332 (1867). 

Dark-green, broad, elliptical, shining, thinly and roughly puuctured, 
tawny beneath : head broad, partly tawny along the borders ; sides 
reflexed ; juga and tylus of equal length : rostrum tawny, extending to 
the hind coxao ; antennm black, slender ; and 2 joints tawny ; first ex- 
tending almost to the front of the head ; second much shorter than the 
third, which is tawny at the base : pronotum with slightly reflexed 
sides ; fore angles slightly acute ; hind angles much rounded : scutollum 
long, rounded and rather broad at the tip ; abdomen above tawny : 
legs tawny, rather stout ; tibim sotulose, fun*owed : hemelytra with a 
brownish membrane : wings cinereous (ITaZ^er). Body long, 14 J — 16 
mill. 

Reported from India. 

210. SIIUCHIA INORNATA, Walker, Cat. Hot. ii, p. 331 (1867). 

Black, elliptical, smooth, shining, hero and there coarsely punc- 
tured, testaceous beneath : head with a largo testaceous spot on the 
hind border ; sides roflexed ; juga and tylus of equal length : rostrum 
black, extending to the hind coxae, testaceous at the base : pronotum 
with a well defined transverse furrow, with a testaceous spot on the 
fore part of each side, and with a testaceous stripe which is dilated on 
the fore border and more so on the hind border ; angles much rounded : 
Bcutellum with a testaceous spot on each side, and with a testaceous 
stripe : pectus and abdomen beneath with a broad black stripe on each 
side : legs black, stout ; femora towards the base and coxoe testaceous : 
hemelytra with a testaceous costal dot near the base and with two 
testaceous spots in the disc ; first spot before the middle ; second be- 
hind the middle, larger than the first; membrane cinereous {Walker). 
Body long, 7 — 7^ mill. 

Reported from India. 

211. Steachia stbangulata. Walker, Cat. Het. ii, p. 344 (1867). 

Aeneous-black, elongate-elliptical, shining, thinly and roughly 
punctured : head smooth ; sides slightly reflexed ; juga contiguous 
beyond the tylus : eyes prominent ; rostrum black, extending to the 
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liind 00 X 88 : antennas black, more iban half the length of the body ; first 
joint broad, extending to the front of the head ; second as long as the 
third fourth longer than the third ; fifth shorter than the fourth : 
pronotum much narrower in front of the transverse farrow, -mth a pale 
yellow stripe, which is broadest on the fore border ; a nearly round 
<sallus on each side in front ; sides and fore border pale testaceous i 
slightly reflexed : scutellum with a pale yellow stripe, which is abbre- 
viated hindward and has a red patch at each side of it at its base, and at 
its tip : pectus whitish about the coxas : abdomen beneath with an irre- 
gular yellow stripe on each side : legs long ; fomora slightly iiicrassat* 
ed: homely tra with a white transverse streak, joining the exterior 
border near the angle of the corium ; membrane black, with a whitish 
pellucid border {Walker), Body long, 9 — 9^ mill. 

Beported from Penang : closely allied to S. bicolor, Dallas. 

212. Strachia liturifera, Walker, Cat. Het, ii, p. 326 (1867). 

Blueish-black, elongate-oval, shining, roughly punctured, pale lute- 
ous beneath : head with a red spot on each side in front of the eye ; 
sides pale luteous, slightly reflexed ; juga and tylus of equal length ; 
a black patch on each side beneath : rostrum black, pale luteous at the 
base, extending to the hind coxte ; antennaB black, about half the length 
of th« body ; first joint extending nearly to the front ; second much • 
longer than the third ; fourth as long as the second, shorter than the 
fifth : pronotum red, with six elongated blueish black spots ; of which 
two are transverse and on the fore border, and the other four are 
oblique ; hind angles rounded : scutellum extending to the angle of the 
corium; a red stripe extending along half the length from the 
tip ; sides red for half the length from the base ; pectus on each 
side with three red spots, which are irregularly bordered with blackish 
blue; sidetf red; abdomen beneath red, and with blackish blue spots along 
each side ; connexivum red, with blackish blue spots : legs black, streaked 
with pale luteous : hemelytra with two irregular red spots ; costa to- 
wards the base and exterior border, red ; first spot joining the rod part 
of the costa ; second joining the red of the exterior border ; a whitish 
costal streak beyond the middle: membrane black, with a whitish 
pellucid border. 

Yat*. — Thorax with the spots much diminished in size ; the red lino 
more prevalent in the hemelytra {Walker). Body long, 7=— mill. 

Sported from N. India. 

213. Strachia dbsignata. Walker, Cat. Het. ii, p. 327 (1867). 

Black, elongate-oval, shining, roughly and thinly punctured, pale 
testaceous beneath : head in front with pale reflexed testaceous borders ; 
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juga extending much beyond the tylus ; rostram black, extending to 
the hind coxae ; antennae black, about half the length of the body ; first 
joint not extending to the front of the head ; second much longer than 
the third ; fourth a little longer than the second : pronotum with, a 
testaceous border, a slender testaceous stripe, and a semicircular tea* 
taceous line which rests on the hind border and emits a branch to each 
side near the fore border : scutelLum bordered with testaceous on each 
side and at the tip, which is narrow ; fore part more convex than tlie 
hind part, not punctured, but transversely and very finely striated : 
pectus and abdomen beneath with two stripes of large black spots : 
abdomen beneath with a middle stnpe of transversely elongated black 
spots : legs black ; femora towards the base and coxm testaceous ; pos* 
terior tibiae with a testaceous band : hemolytra with a testaceous stripe 
which proceeds on the costa from the base, and diverges to the disc and 
returns to the costa, and there again diverges and joins the exterior 
border, which is also testaceous ; membrane black, with a whitish 
border (Walker). Body long, 8 — mill. 

Beported from India. 

214. Strachia securigera, Walker, Cat. Het. ii, p. 334 (1867). 

Ochraceous, oval, shining, roughly and thinly punctured, pale yel- 
low beneath : head transversely and finely stiiated, irregularly black 
along the hind border ; sides slightly refiexod ; tylus hardly extending 
beyond the juga ; rostrum black towards the tip, extending rather be- 
hind the hind coxae : antennae black, slender, full half the length of the 
body ; joints from tile first to the fourth successively increasing in 
length ; first luteous, extending to the front of the head ; fifth a little 
shorter than the fourth : pronotum refiexod on each side along the for© 
border, with two abbreviated black bands ; for© band containing a pal© 
yellow callus on each side ; hind baud slightly interrupted, occasionally 
thrice interrupted j hind ’angles rounded: scutellum black, with a lute- 
ous transverse, very large, cyathiforra mark ; tip rather broad, bordered 
with pale yellow : pectus and underside of abdomen with four stripes of 
transverse black spots, the latter with a median stripe of large black 
spots ; logs stout ; tibi© towards the tips and tarsi piceous : homelytra 
with two black stripes ; first stripe subcostal, excavated on the inner 
side, commencing at one-sixth of the length and exteucliiig nearly to the 
tip, contiguous to the second at its base ; second much contracted in the 
middle, commencing very near the base, not extending beyond the 
angle of the cerium; membrane blackish (Walker), Body long, 9 — 
mill. 


Beported from Mysol, Burma. 



64 


E. T. Atkinson — Notes on Indian Rliynchota. 


[No. 1, 


216. Strachia platyspila, Walker, Cat. Hot. ii, p. 337 (1867). 

OrasB-greon, broad, oval, shining, thinly and roughly punctured : 
head slightly ochraceous- tinged, transversely and finely striated on each 
side ; three black spots on the hind border, the middle one much larger 
than the other two ; sides slightly reflexed ; tylus extending a little 
beyond the juga : rostrum black, green at the base, extending to the 
hind COX 80 : pronotum with an ochraceous patch on the fore part of the 
disc, and one on each hind angle ; six elongated black spots ; two trans- 
verse in front, four between the hind angles, which are much rounded : 
scutellum with two large transverse black spots, on tho fore border, and 
with posterior elongated much larger black spots, which are nearly con- 
tiguous ; tip rather broad ; pectus and under side of abdomen with five 
stripes of large black spots : legs moderately long and slender ; femora 
with some black dots : hemelytra with three very large black spots ; 
apical half of the corium ochraceous ; membrane blackish, with a broad 
pellucid border {Walker). Long, 9^ mill. 

Reported from Penang, Tenasserim. 

216. Strachia pardalis, Walker, Gat. Het. ii, p. §30 (1867). 

Bright orange-red or luteous, broad, oval, shining, thinly and rough- 
ly punctured, pale yellow or white beneath : head transversely and vcry^ 
finely striated, with three black spots, which are connected with the 
black line along the hind border ; an elongated black spot on tho tylus, 
which extends somewhat beyond the juga ; sides slightly reflexed : 
rostrum black towards the tip, extending to the hind coxa? : antenuse 
piceous, more than half the length of the body ; 'first and second joints 
bright red ; first not extending to the front of the head ; third bright 
red towards tho base, nearly twice the length of the second ; fourth a 
little longer than the third and a little shoi’ter than the fifth : pronotum 
with six elongated black spots, which are partly bordered with pale 
yellow or wholly bordered with white ; first and second spots transverse 
on the fore border ; the other four near the hind border ; a black dot on 
each hind angle, which is rounded ; sides slightly reflexed ; pale yellow 
or white in front ; scutellum broad and pale yellow or white at the tip ; 
a curved red band, pale yellow on each side where it joins the fore 
border, sometimes wholly white ; a slender red stripe, pale yellow to- 
wards the tip or wholly white : pectus with six stripes of quadrate 
black spots : abdomen above black with pale yellow spots on the con- 
uexivum under side with two rows of large black spots on each side, a 
black dot on the second segment, an abbreviated black baud, which is 
excavated on the hind border on tho third segment, and another on the 
fourth, a large black spot on the fifth, and a transverse smaller one on 
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tho sixth : legs bright red, stout : hemelytra with three large black 
spots ; a lanceolate black streak on the hind border ; membrane brown, 
with a pellucid border ( Walker). Body long, 9-9^ mill. 

Reported from Boom, Hong-Kong, Siam, India. 

217. Steachu velata. Walker, Cat. Het. ii, p. 329 (1867). 

Orange, oval, shining, thinly punctured, pale yellow beneath : head 
smooth ; sides slightly reflexed ; juga and tylus of equal length : ros- 
trum pale yellow, extending to the hind coxm, tip black: antennas black, 
a little more than half tho length of the body ; first joint orange, not 
extending to the front ; second shorter than the third ; fourth much 
longer than the third, as long as the flfth : pronotum with eight elongat- 
ed cinereous-green spots ; two transverse on the fore border ; the other 
six forming a band between the hind angles, which are much rounded : 
Bcutellum which is rather broad and extends beyond the angle of the 
corium, pale yellow towards the tip ; four large elongated cinereous- 
green spots ; two transverse on the fore border ; two lanceolate : pectus 
and underside of abdomen with two rows of green dots : legs pale 
green ; tips of tho femora ochraccous ; tarsi and tips of tho tibito 
tawny : hemelytra with a cinereous-green subcostal streak, and with 
throe large cinoreous-greea spots, the third joining the streak j mem- 
brane brown {Walker), Body long, 9| mill. 

Reported from N. India. Like 8. varia, in structure. 

218. Strachia feterospila, Walker, Cat. Het., iii, p. 331 (1867). 

Ochraceous, oval, broad, stout, shining, coarsely and thinly punc- 
tured ; beneath pale yellow : head with throe black spots on the poste- 
rior margin, a black dot in front on the tylus which extends a little 
beyond the juga ; sides slightly reflexed ; rostrum black, ochraccous at 
tho base, extending a little beyond tho last coxsb ; antennao black, 
slender, 1-2 joints ochracedus, first not reaching the front of tho head, 
third very much longer than tho second, ochraceous at the base : pro- 
notum with four large black spots on the posterior margin, space in 
front on each side smooth, pale yellow, including a narrow transverse 
black spot ; angles much rounded : the intermediate black spots of the 
pronotum continued on each side of the base of tho scutollum which has 
also two very broad black streaks converging hindwards, apex broad, 
rounded ; two rows of black spots on each side of the pectus : abdomen 
beneath with two submarginal rows of black spots ; hemelytra with a 
broad black streak extending along tho posterior margin and curved iu' 
ward at tho apex, and a large black costal spot : membrane black, 
bordered pale cinoreous (Walker). Long, mill. 

Reported from Siam. • 
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Div. Hoplistodebabia. 

Stal, En. Hem. v. p. 61 (1876). 

а. — Entire orifices margined ; or anricnlately margined ; or, gene* 
rally, extended in a margined furrow, closed at the apex, or in a con* 
iinuons ridge : venter generally tnbercnlated at the base or spinoser 

б. — Anterior lateral margins of pronotam entire, unarmed, gene* 
rally distinctly reflexed, or narrowly elevated and callous, rarely obtusely 
rounded. 

c. -^Mesostethium with a ridge generally slightly, or not so highly, 
elevated, everywhere equally high : this ridge rarely entirely, or ante- 
riorly strongly, elevated and compressed, and, very rarely, freely produced 
between the first pair of coxos, and, if so, then cither the tibice are sul- 
cated above, or broadly flat and margined, or the venter is furnished at 
the base with a freely porrect spine, or the ridge itself is deeply sulcated, 
or the punctures on the head are arranged in longitudinal rows ; apical 
angles of sixth abdominal segment very rarely produced in a large 
acute tooth ; sixth ventral segment, in $ , obtusely and not so deeply 
siuuatod at the apex. 

d, — Lateral angles of the pronotum produced in a spine or acumi- 
nate process, or sinuated at the apex, anterior lateral margins very ob- 
tuse, rounded, convex : pronotum anteriorly levigate, or sparingly punc- 
tured ; within the sometimes callous anterior margin, furnished with a 
row of punctures, generally regular; entire bucculie rather elevated, 
often higher posteriorly, abruptly elevated and sometimes somewhat 
lobate posteriorly, there not gradually lower and evanescent : scutollnm 
broad behind the frena which do not extend beyond the middle of the 
Bcntellum ; - venter neither ridged nor furrowed, second segment without 
a spine or tubercle in the middle ; second joint of the rostrum not 
longer than the two apical joints taken together, generally short : fur* 
row of the orifices elongate, varying in length ; sciitellum levigate on 
the basal angles, or marked by a pale, levigate, callous spot : pronotum 
anteriorly and the head strongly declined, sometimes perpendicularly : 
feet pale, not sprinkled black, rarely streaked Ayith black : punctures on 
the head arranged in simple, parallel, longitudinal rows. 

Genus Alcimus, Dallas. 

List Hem. i, p, 218 (1851); StW, OfTcrs., K, V.-A., Forh., p. 611 (1867) ; En. 
Hem. V. p. 61, 88 (1876). 

Head short, somewhat triangular, rather broader across the eyes 
than its length, with the lateral margins strongly indented before the 
eyes ; the tylus passing the juga, making the head rather pointed in 
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front : eyes prominent, semiglobose, truncated posteriorly in a straight 
line ; ocelli minute, flat, placed close to the eyes ; antennm about as 
long as the head and pronotum, rather slender, of five joints ; basal 
joint short and stout, not reaching the apex of the head ; second joint 
shorter than the third, about equal to the fifth ; third joint longest ; 
fourth longer than the second ; antenniferous tubercles very prominent : 
rostrum reaching the posterior coxas, inserted about the middle of the 
head ; basal joint reaching the anterior coxae ; second joint longest, as 
long as the 3 and 4 together ; 3 and 4 about equal, nearly as long as the 
first : body broad, rather flat above ; pronotum anteriorly and the head 
rather perpendicularly inclined ; the lateral horns of the pronotum curved 
upwards and a little hind wards, acute at the apex, with a small tooth 
on the anterior margin at a short distance from the apex, and with 
seven furrows, namely, two on the upper surface, three on the lower, 
one on the anterior and one on the posterior margin : scutellum very 
long, nearly reaching the apex of the body, not much narrowed towards 
the apex, and with the lateral margins straight ; frena short ; mesos- 
tethium furrowed ; coriaceous portion of the hemolytra with the inner 
margin very short, not reaching beyond the fourth part of the length of 
the scutellum ; the apical margin, on the contrary, very long, produced 
along the margin of the scutellum to within about one-fourth of its 
length from the apex, then suddenly rounded off ; membrane with 
longitudinal veins : base of the abdomen and sternum unarmed : legs 
moderate ; femora tumescent beneath towards the apex ; tibise above 
distinctly furrowed ; tarsi .3- jointed ; second joint shortest j apical joint 
as long as the first and second together {Dallas), 

219. Alcimus coronatus, St&l. 

Alcimus coronatus, Stal, En. Horn, v, p. 88 (1876). 

9 . Palo flavcscent, above obscure and rather densely sprinkled 
with black punctures which are also cinctured black : lateral horns of 
pronotum levigate, margined anteriorly by a fine wrinkle or ridge, abbre- 
viated near the apex ; head punctulate, with subbasal spot and angu- 
lated line beginning at the eyes and produced towards the apex, tes- 
taceous : pronotum marked with a smooth anterior band, posteriorly 
branched, flavescent, punctured within the black anterior margin : 
scutellum sprinkled yellow, marked at the basal angles with a levigate, 
flavescent spot : pectus punctured here and there, adorned anteriorly 
with a smooth, flavescent spot : venter smooth, adorned with a streak 
which is contracted in the middle of the segments, also with black 
lateral bands which are punctured : feet streaked with black ; anteunee 
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testaceous, obscure towai^ds the apex {8tdl), Long, 8 ; broad, SJ ; exp. 
com. pron., 10 mil]. 

Reported from the Deccan. 

220. Alcimus flavicornis, Distant. 

Alcimus jlavicorniSy Dist., Trans. Ent. Soc. p. 349 (1887). 

Head black, with three median lines on anterior half, a linear spot 
near the base, and a similar spot in front of each eye, yellow ; antenn® 
fuscous- brown, 2-3 joints subequal in length and longest, fourth shorter 
than the third and longer than the fifth : rostrum dark castaneous, 
extending beyond the last cox® : pronotum very dark obscure ochraceous, 
thickly covered with coarse, dark punctures, anterior fourth black, with 
five yellow spots, situate one on each lateral margin, and three median 
angulated spots, two near anterior margin and one between and behind 
them, apical angles widely produced laterally and upwardly, their apical 
thirds yellow, extreme apices black : scutellum and corium dark obscure 
ochraceous, darkly and coarsely punctate, irroratod with levigate yel- 
low markings, and the scutellum with two large, yellow, levigate spots 
near the basal angles : membrane fuscous, apex paler : head and pros- 
tethium beneath as above, with two fused yellow spots on each side of 
the eyes, the apices of the pronotal angles yellow as above : meso- and 
meta-stethium and abdomen beneath, ochraceous ; the sutures, a row of 
fiublateral streaks and a median longitudinal band to abdomen, blackish : 
legs dark castaneous ; femora more or less streaked yellowish 
Long, 8-9 ; ^xp. angl. pron., 10-12 mill. 

Reported from Sikkim (mihi). 

, Genus Hoplistodera, Westwood. 

Hope, Oat. Hem. i, p. 18 (1837) ; Dallas, List Hem. i, p. 194 (1861); Walker, 
Cat. Het. ii, p. 265 ( 1867) : Stal, Ofvors. K. V.-A. Ffu-h., p. 510 (1867) : En. Hem. 
V, p. 62, 88 (1876). 

Body short, stout ; usually as long as broad r head smooth, not 
punctured, unless at the base ; pronotum sparingly punctured, inclined 
anteriorly, levigate, punctured within the lateral margin, spine of tho 
lateral angles stout, acuminate : scutellum broad behind the frena 
which are short, transversely convex, especially anteriorly, depressed, or 
somewhat so, at the frena, and furnished with a row of punctures ; ex- 
tending beyond the half of tho body and rounded posteriorly : antenn® 
shorter than half the body, 5- jointed, first joint shoi*t, second and third 
joints equal, longer, the fourth and fifth joints equal, longer and stouter : 
corium and scutellum of equal length, or somewhat so ; membrane with 
seven longitudinal veins : feet simple ; tibi® rounded. 
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221. H;oPz<Z8T(»>flfii TiBBSCBN^, Dallafli. 

Eoplxstodera vrrescenB, Dallas, List, Hem. i, p. 217 (1851) ; Walker, Oat. Het. 
p. 265 (1867) $ Stal, En. Hem. v, p. 89 (1876). 

(f . Head orange yellow, brownish towards the vertex, which is 
sparingly punctured : pronotum very pale yellowish green, rather thick- 
ly punctured with brown, with two yellowish brown spots near the 
anterior margin ; Che lateral spines not very long, nearly horizontal, 
acute : scutellum testaceous, the basal portion very sparingly, the 
apical more closely, punctured with brown ; the base with four brown 
spots ; hemely tra pale yellowish green, rather finely and not thickly 
punctured with brown ; mombrano transparent : abdomen beneath pale 
greenish yellow, rather thickly punctured, the punctures brown on 
each Bide of the disc, on the middle of the last segment, and on the 
anal plate • pectus pale yellow, punctured with brown : legs pale 
yellow, with the apices of tlio tibi.o and the basal joints of the taisi 
biownisli • rostrum yellow, with the tip black • autennee yellow, with the 
two apical joints fulvous (Dallas). Long, 9-10 mill. 

Heportod from N. India. 

222. HoPLisTODEiiA INCISA, Distant. 

Hophstodera xnei^a^ Dist , Trans Enfc Soc p 319, t. 12, f 3 (1887) 

Allied to H, testacea, Westw. Ochraceous with brownish tints • head 
finely and sparingly punctate : antennes ochraceous, becoming darker 
towards the apex ; pronotum sparingly but coarsely punctate, the 
latcial angles produced into robust, subacute spines, the apices very 
slightly reflexed hind wards, and with a notched tubercle beneath at 
about half their length : &cut( Hum with the basal half very si»driugly 
but coarsely punctate, the apical half thickly punctate : corium coai sely 
and iriegularly punctate • membiane pale hyaline : body beneath 
ochraceous, with a sublatoral row of castaneous spots on each side : 
legs pale luteous; femora annulated brown near the apex: rostrum 
ochraceous, apex pitchy and extending a little beyond the last eexm : 
2-3 joints antennas subequal in length, apical joint longest (JDisL). 
Long, 8 ; exp. angl. pron , 9 mill. 

Reported from Mungphu (Sikkim), Assam (mihi). 

Genus Bolaca, Walker. 

Cat. Het. ii, p. 251 (1867). 

Body elongate-elliptical, rather flat, thickly and minutely punc- 
tured ; bead lanceolate, much shorter than the pronotum ; juga extending 
much beyond the tylus, slightly notched on the outer side, terminating 
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in two spines : eyes not prominent : rostrum slender, extending to the 
hind ooxfe : antennie slender, about half the length of the body ; joints 
successively increasing in length : first not extending to the apex of the 
head : pronotum with a small oblong ringlet on each side in front, 
connected by a streak with the margin, which is slightly crenulated ; 
anterior angles prominent ; hind angles rectangular, slightly prominent : 
scutellum attenuated towards the tip, extending rather beyond the angle ’ 
of the corium : ventral segments slightly arched : legs slender, rather 
long ; tarsi three jointed ; membrane with five longitudinal veins, of 
which the subcostal one is forked (J/7’alker)» * 

223. Bolaca unicolob, Walker. 

Bolaca rmicolor. Walker, Cat. Hot. ii, p. 251 (1867). 

Ferruginous, hardly pale, but more shining beneath : antennae 
piceous towards the tips : membrane cinereous, with ferruginous veins. 
{Walker), Body long, mill. 

Reported from N. India. 

Div. Catacantharia. 

En. Horn, v, p. 62 (1876). . 

a, &, c. ac in Div. Hoplistoderariaf (p. 66). 

d. — Lateral angles of pronotum rarely spinose, or produced in a 
long process, if so, the basal angles of the scutellum are without a 
levigate spot ; or the venter is spinose, or tuberculated at the base, or 
furnished with a broad, obtuse, rounded ridge, anteriorly furrowed ; 
or the black punctures on the head are arranged in simple and parallel 
longitudinal rows : frena, generally, extended behind the middle of the 
scutellumr 

c. — Geniculte, entire tarsi, or at the apex, generally, moreover, entire 
feet, or a great part, black : antennae black, basal joint rarely fiavescont : 
rostrum generally entirely, or almost entirely, black, very rarely with the 
greatest part, flavescent : entire membitine or the greatest part, black, 
or brassy blnck : margins of head, at least partly, usually reflexed : body 
generally large or moderate, usually yellow, pictured red and black. 

Genus Catacanthus, Spinola. 

Ebs. p. 352 (1837) : Am. & Sorv. Hist. Nat. Ins. Hem., p. 141 (1843) : Dallas, 
pt., List Hem. i, p. 196 (1851): Walker, pt.. Cat. Het. ii, p. 351 (1867); St&l, Hem. 
Afric. i, p. 188 (1864) ; En. Hem. v, p. 62, 89 (1876). 

Body ovate, beneath moderately convex : head proportionately 
small, flat, margins slightly elevated ; juga and tylus of equal length ; 
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bnccnled reaching somewhat the base of the head, moderately elevated 
antenniferous tubercles almost entirely visible from above, unarmed : 
eyes globose, sessile : antennm 5- jointed, first joint extending slightly . 
beyond the apex of the head : rostrum moderate, first joint somewhat 
on a level with the bucculfie posteriorly, second and third joints about 
equal : anterior margin of pronotum slightly elevated, anterior lateral 
margins acute, refiexed or foliaceously dilated ; scutellum rather narrow- 
ed posteriorly, frena extended beyond the middle : membrane extending 
much beyond the apex of the abdomen, veins numerous, simple : mesoste- 
thium carinate : abdomen broader than the hemelytra, flattened out at 
the sides ; venter at the base unarmed, or spinose, or tuborculate : feet, 
somewhat long, tibiae distinctly sulcate above, first pair sometimes slightly 
dilated externally (Stdl). 

224. Catacanthus incarnatus, Druiy. 

Catacanthus incamatus, Dallas, List Horn, i, p. 196, 270 (1851) ; Walker, Cat. 
Hem., ii, p. 361 (1867) ; St&l, Ofvers. K. V.-A., Fiirh., p. 632 (1870) ; En. Hem. v, 
p. 89 (1876) ; Distant, A. M. N. H. (5 s.) iii, p. 45 (1879), and xi, p. 169 (1883) j J. A. 
S. B. xlviii (2), p. 37 (1879). 

Var. a. Cimex incamatus, Dmry, 111., ii, p. 67, t. 86, f. 5 (1773) : Thanborg, 
Nov. Ins. Spec., ii, p. 46 (1783) : Stoll, Ptinaises, p. 14, t. 2, f. 10 (1788). 

Cimex nigripoSf Pabricius, Syst. Ent. p. 710 (1775) ; Spec. Ins. ii, p. 353 (1781) ; 
Mant. Ins. ii, p. 291 (1787) ; Ent. Syst. iv, p, 106 (1794) ; Wolff, lo, Cim, i, p. 11, 
f. 11 (1800). 

Cimex melanopusj Gmelin, sd., Syst. Nat. i, (4) p. 2149 (1788), 

Edcftea nigripes, Fabr., Syst. Rhyng. p. 149 (1803). 

Pentatomanigripest St. Farg. and Serv., Euc. Meth. x, p. 63 (1825). 

Catacanthus incarnatvSy Am. and Sorv. Hist. Nat. Ins. Hem. p. 142 (1843). 

Var. h. Cimex aurantius, Sulzor, Gosch. Ins. p. 96, t. 10, f. 10 (1776) ; Pabri- 
oins, Mant. Ins. ii, p. 290 (1787) j Ent. Syst. iv, p. 105 (1794) ; Stoll, PonaiseB, p. 29, 
t. 6, f. 39 (1788). 

Edessa aurantia, Fabr., Syst. Rhyng. p. 149 (1803). 

Cimex aurantius^ Barm. Handb. Ent. ii, (i), p. 365 (1835). 

Pentatoma aurantiacamy Blanch. Hist. Nat. Ins. iii, 29, Hem. t. 6, f. 4 (1840-41). 

Catacanthus aurantius, Am. & Serv. Hist. Nat. Ins. Horn. p. 142 (18*13). 

Var. a. : — Large ; head, black, glabrous ; pronotum sanguineous, 
apex and margin blackish : scutellum large, rufous, deep black at the 
base; but the black colour does not reach the sides : hemelytra smooth, 
black, with a large renif orm, sanguineous spot : wings deep black : be- 
neath yellow with a caDrulescent spot on the pectus : abdomen at the 
base and with a spot on each side of each segment, cearulescent : rostrum 
and feet, black (0. nigripes, Fabr.). 

Above sanguineous ; head, narrow anterior margin of pronotum, 
antennee and feet, shining black, more or less bronzed : two black fipots 
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at tlw base of the senteUam ; one aimilar spot, oblong end transverse 
on the disc of each hemelytram : body beneath yellow with a black 
bronzed spot on each side of the mesostethinm ; a narrow band of the 
same colour at the base of the venter, and a row of five similar spots on 
each side : the abdominal point reaches only the insertion of the inter- 
mediate feet (0. incamatus, Am. & BervX Long, 25 — 30 mill. 

Var. h, : — Large ; head with antennoa deep black ; pronotum orange, 
with the anterior margin deep black : scutellum orange, immaculate : 
hemelytra orange with a median fuscous spot : wings fuscous : margin 
of abdomen variegated with orange and black : feet deep black (0. 
aurantius, Fabr.). Long, 25-30 mill. 

Var. e, Scutellum, hemelytra and pectus immaculate. Ceylon. 

Reported from Corea Japan, Java, Sumatra, Borneo, Siam, Malac- 
ca, Singapore, Tenassorim, Ceylon, Madras, Bombay, Bengal, Pondicher- 
ry, Silhat, Assam. The Indian Museum has specimens from Tenassorim, 
Assam, Sikkim, Calcutta, Karachi, Malabar. Varies in colour from a 
sordid yellow, to orange and a bright maroon red, with and witLout the 
black spots. 


II . — A General Theorem on the Differential Eqnatmit of Trajeeforip'^, 

— By Asutosh Mukhopaduyay, M. A., F. R. A. S., F. R. S. E. 
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§. 1. Introduction. 

§, 2. Statement and demonstration of the theorem. 

§. 3. Application of the theorem to Maiiiardi’s problem. 

§. 4. Other applications of the theorem. 

§. 6. Some applications of Conjugate Fonctions. 

§. 1. Introductwn. 

In a paper on “ Tho Differential Ec^uation of a Trajectory,” which 
was read at the last May meeting of the Society, {Journal^ 1887, Vol. 
LVI, Part. II, pp. 117 — 120; Proceedings^ 1887, p, 151), I pointed out 
that Mainardi’s complicated solution (reproduced by Boole) of the pro- 
blem of determining the oblique trajectory of a system of confocal 
ellipses, was equivalent to a pair of remarkably simple equations which 
admitted of an interesting geometrical interpretation. Believing, as I 
firmly did, that evciy simple mathematical result could be established 
by a correspondingly simple pi'ocess, I naturally thought it worth while 
to ro-czamine the whole question, to see if the very artificial process of 
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SbiiiEr4i> bj no meane lesB complicated than his result, oonld be materi* 
ally simplified, I was, thus, led to the following very general theorem, 
which it is my object in the present paper to establish and illustrate, 
and, which shews that whenever the coordinates of any point on a curve 
can be expressed by means of a single variable parameter, the coordinates 
of the corresponding point on the trajectory may be similarly expressed ; 
and, as an immediate corollary to my theorem, I have pointed out the 
relation which connects it with the theory o£ Conjugate Functions.* 

§. 2. Theorem, 

Theorem.*— *If the coordinates of any point on a curve are expressed 
by means of a variable parameter d, by the two equations 

^=/i a)» 

y^h {0, hh 

where a and b are two arbitrary constants ; and, if wo seek the oblique 
trajectory of the system of curves obtained by varying a and b, subject 
to any condition which can be analytically represented by means of a 
parameter as equivalent to 1 he system 

a = l\ (ip, h), 

6 = F3(^,70, 

whore is a known constant ; the coordinates of the corresponding point 
on the trajectory are given by the system 

X=/, 

Y=/3 {e.FsC^./Oj, 

where tp is given as a function of B by the differential equation 

dip n 1 j 

whore ft = tan a, 

a being the angle of intersection of the curve and the trajectory, and 



~(W dbp'^de 
dB dip dB dip’ 

To establish this theorem, let us first fix the ideas by confining our 
attention to one definite member of the given family of curves as well as 
to one of the trajectories ; then it is clear that the common point of inter- 
section of the curve and the trajectory, may be arbitrarily regarded as a 


• For a fall analysis of this paper, seo the Proceedings for 1887, pp 250-251. 
10 
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point, either on the one, or on the other ; and, from each point of yiew, 
the coordinates satisfy two entirely different equations, though their 
actual values are the same in both cases ; hence, if the coordinates of the 
point, regarded as a point on the curve, be furnished by the system 


a), (1) 

( 2 ) 


and the trajectory is obtained by varying a and h subject to the limi- 
tations 


® (3) 

fc = F2(^,?^), (4) 

the coordinates of the corresponding point on the trajectory must be 
obtained by substituting in (1) and (2) the values of a and h from (3) 
and (4), viz^ we have 

X=/i (5) 

Y=/s, [tf. F, (^. A)} (6) 

In the next place, we have to determine i/f as a function of and this is 
easily obtained from the condition that the trajectory intersects the curve 
at a constant angle a. Now, it is well-known that 

dy • 

di’ dX 


arc the trigonometrical tangents of the angles which the tangents to the 
curve and to the trajectory, at their common point of intersection, make 
with the axis of sp ; hence, if w = tan a, we have 

dx dX 


^dY 

dx dX 


dy dX ^ dx d^ 
dO dO dO dO 
^ dX (fy ^ 

dd ae ae a$ 


O) 


Remembering that in differentiating X and Y with respect to 0, we must 
regal'd 0 as a function of ij/, but not so in the case of x and y, we have 

dx dfi dy d/« 
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whicli lead to the values 

dy dE djc dT 
dO dO dO dO 

dd I dif/ d$ dO dip f 
dx (ZX dy dY 

le 'de'*"M Ho 

- (^A\\ 

\m) '^\de) '^S { S d& S' 

Hence, putting 

-d)’-©)*. <«) 

M— "*-^2 /'O'k 

do dip dd dip* ^ 

dO dip dS dip* ^ ^ 

we have finally, from (7), the equation 

ae N-»M’ ^ ^ 

which is exactly the theoi*em enunciated above. 

It may not bo altogether unprofitable to note that the trajectory is 
determined by two conditions, vw., in the first place, wo have to vary 
the constants in a definite manner ; and, in the second place, the trajectory 
is to intersect the curve at a given angle ; the first of these conditions 
leads to the actual values of the coordinates of any point on the trajec- 
tory, furnished by (5) and (6), while the second condition detenniiies 
the relation between 6 and ip which enter into the values of those coor- 
dinates. 


§. 3. Application to Mainardi*s Prohlem, 


a 

Example I. — In order to test the power and generality of this 
theorem, we shall apply it to solve Mainardi’s problem of determining 
the oblique trajectory of a system of confocal ellipses. The primitive 
ellipse being 




= 1 , 


(12) 


we get the confocal system by varying a and 6 subject to the condition 

(13) 


The coordinates of any point on the ellipse are given by 

X = a cos 6, 
y:=b sill Of 
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while the relation between a and b given in (13), is equivalent to 

a= h cosh 
hz=:h sinh 

BO that, the coordinates of any point on the trajectory are given by 

X = h cos 6 cosh (14) 

Y = Zi sin $ sinh (15) 

Again, to determine the relation between & and ijf, we have 
fi = h cos 0 cosh l/r, 

= h sin $ sinh i/f, 

which lead to the system 

= — Zi sin 0 cosh 
do 


dO 

df^ _ 
d\f/ 

d\j/ 


h COM 0 sinh 
h cos 0 sinh 
h sin 0 cosh 


and, these give 

L = /i* (sin* 0 c(wh* ^-hcoB* 0 sinh* ^), 

M = 0, 

N =: /a* (sin* 0 cosh* 1 /^+ cos* ^ sinh* i/^), 
so that, the differential equation (11) becomes 

d^ 

whence, il/=zn(X+0), 

where X is the constant of integration. Substituting in (14) and (15), 
we see finally that the coordinates of any point on the oblique trajectory 
of a system of confocal ellipses, are given by 

X = X cos 0 cosh n (A+f), 

Y = X sin 0 sinh n (X-|-^), 

which is exactly the system of equations to which Mainardi’s result was 
reduced in my former paper, and geometrically interpreted there. 

§. 4. Other applications of the Theorem. 

Example II. — To find the oblique trajectory of the system of 
confocal hyperbolas 


1 

«* 62 “ ’ 


o2 + 6» = /»* 


where 
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The coordinates of any point on the hyperbola are given by 

a cosh Of 
y = h sinh 0, 

where ' a = h cos ij/, 

h = h sin tiff 

so that the coordinates of any point on the trajectory are given by 

X = cosh 0 COB 
Y =zh sinh 6 sin 
To determine ^ as a function of d, we have 

cosh 0 cos iff, 
f^=^h sinh 0 sin 


whence 




dO 


= Ji sinh 0 cos 


and, therefore, 


^ = h cosh 0 sin 
du 

cosh 0 sin 
dil/ 

•4t = ^ sij^h 0 cos ip, 
d\l/ 


L = /i* ^ sinh* 0 cos* ip + cosh’ 0 sin* ip | 

M = 0 

N = — ^* Jsinh* 0 cos* i/r+ cosh* 0 sin* 

The differential equation (11) becomes 

dip 
d0 " 

BO that \pz=n (X — 6), 

whore, of course, X is a constant different from the X in the solution of 
Mainardi's problem. T^e coordinates of any point on the oblique 
trajectory of a system of confocal hyperbolas arc, therefore, given by 
X = X cosh 0, cos n (X — ^). 

Y = X sinh 0, sin n (X — , 

If we put 

<p 

^ = X--, Xw=— /n, 

n 

those equations may be written 

X = X cos f, cosh - (fi~{-<p), 

n 
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which system is slightly different from what has been obtained above as 
the solution of Mainardi’s problem ; but the equations are obviously 
capable of a geometrical interpretation closely analogous to what is given 
in my former paper. 

If we had to obtain by the ordinary method the oblique trajectory 
of a system of confocal hyperbolas, we should have to eliminate a and b 
from the equations 




dif __ _ 

dx ” 910! ?/ * 

The result may be expressed in the form 


(ji* - «/) + (j- - 111 /) j [ (*+ «y) + (nji;+ij)j>j 


But, it is surely no agreeable task to have to find the actual equation of 
the trajectory by integrating this differential equation. ‘ 

Assuming the expressions for the coordinates of any point on the 
oblique trajectory of a system of confocal ellipses, it is easy to write 
down the expressions for the coordinates of any point on the oblique • 
trajectory of a system of confocal hyperbolas. Consider the point of 
intersection of an ellipse and its trajectory, and draw through this point 
the confocal hyperbola ; then, since the ellipse and hyperbola cut each 
other orthogonally, the trajectory, which intersects the ellip.se at an 


angle a, will intersect the hyperbola at an angle 



in both cases 


measuring' the angle of intersection in the same sense ; the trajectory, 
therefore, is also the oblique trajectory of the confocal hyperbolas (at an 


angle + a), and the coordinates of any point on it, as such, will, 


therefore, be obtained by writing for w ( = tan a), — ^ ^ = tan [i-]) 


Example III. — To find the oblique trajectory of a system of pam- 
bolas which have a common principal axis and which touch each other at 
their common vertex, and, the equations of which arc, accordingly, 
obtained by varying a in 

7 * = 4ax, ^ 

The coordinates of any point on the curve are given by 

x = a i ail* 


=. i »i II 
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Ab the two constants of the general theorem are here equal, ■'•'the coordi- 
nates of any point on the trajectory are given by 

X = ^ tan* 6 
Y = 2i/f land. 

To determine as a function of we have 

^ tan* $ 
tan 0, 

which give 

= 2 tan 0 sec* 0 , 
uu 

a\p 

= 2 tan 
diff 

so that we have 

. L = 4 1 /'* sec® 0 

M = 2 i/r tan $ sec* ^ (2 + tan* O') 

N = — 2 taii* 0 sec* 0 
and the differentia] equation ior ij/ becomes 

dif/ ^ 2n if/ sec^ 0 

dO tan 0 (2i» + tan 6/ + n tan* 0) 

This may be written 

dij/ 27? sec'*' 0 d 6 

if/ ^ tan 6 (2w + tan O-^-ii tan* 0)' 
which, by putting tan d = s?, reduces to 

#_ _2fl - 

ij/ z {2n-^z-Vnz^) 

~ m 

or, 

di/r dz_ (2nz-\’l ) dz 

^ ” 2 2n+ir4-7a* z 2 2n,-\’Z’^nz^ 

Integrating, we have 

•A ^ 1 o* 

^ A 2 2hz + 1+ 1 — 

- log « — i log (2?? +«-f nz^), 

which give#' 

j 

X f 271 tan g + 1 - y/r- b/<*| 2 

^ " taird"^(2a + tun tan* 0) ^274 tan 61 + 1 + \/l - 
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This holds so long aa 8n^ JL 1, or, if a be the angle of the trajectory 

If tan a be greater than this value, the corresponding value of ^ will be 
still more complex, but may easily be found. In the particular case 
where 

^ _ 1 

the differential equation for if/ reduces to 

^__o /o dig ^ ^ dz 

^ ~~ (5?+v^2)* z a?+v^2 

Integrating and substituting for ig, we have 

-3 v/2 

tl> tan 6 (tan 0+^2) = e ^an + ^2 
If the orthogonal trajectory be required, the expression for ^ admits 
of considerable simplification, for, then we have n = oo , and the difCeren- 
tial equation for ip becomes 

dip _ dz , zdz 

^ r+ii*’ 

which on integration leads to 

log -log a- 1 log (1+1 z*), 

or, ^4! (1+1 z*)^ = X, 

which, by putting z = tan 0, reduces to 

2X* 


^ = ; 


tan* 6 (2+ tan* Of 
The coordinates, therefore, of any point on the trajectory are given by 

. X* = ^ tan* e= ® 


Y* = 4^* tan* 0 = 


2 "1" tan* 0 * 
8X» ' 


2-|-tan*fl’ 

which easily shew that the trajectory is the ellipse 

2/H2jr* = 4X«. 

Ezample IV. — To obtain the oblique trajectory of a pencil of 
coplanar rays radiating from a point, and whose equation is, therefore, 
obtained by varying a in 

y = ax. 

First Method, 

The coordinates of any point on the line are given by 

y = a^, 
ar = ^, 
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so that the ooordiiiates of any point on the trajeotozy are 

Xs0, 

where, to determine ^ as a function of $, we hare 

/• = 

which fnmish the system 

^-1 

de • d6~*' 

iL-o 

’ 

and by virtue of those, wo have 

L=l+^, 

N= -d, 

whence, the differential equation for ^ is 

dAp _ nL _n(l4* ^*) 

— wM""— 

which gives 

l-i-n ifr dO 

Integrating, we got 

tan"^ ^ ^ log (1 + ^) = - w log 

which easily reduces to 

X 




— - tan“^ ^ 
* w 


Vi+^ 

Hence, finally, the coordinates of any point on the trajectory are given by 
* X 'I' 


x= 


-v/l + lA* 


1 + V'* 

It is not difficult to shew that these values lead to a well-known result ; 
for we have 

1 = ^ 

X ^ 


and 


— - tan"^ ^ 
(X»+Y»)^=Xe ” 


11 
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Transforming to polar coordinates, by putting 
X = r cos T = r sin 

we have 

tan ^ = ^ 

— i tan"^ iff 
r=:Xe ^ , 

whence, 

r = Xe ^ 

which is the logarithmic spiral. 

Second method. 

We might also have proceeded as follows, viz., putting a = tan 
the coordinates of any point on the line are given by 

xzz cos 
2/ = sin p. 

The coordinates of any point on the trajectory are, therefore, given by 

X = cos 
Y = sin 

To determine ^ as a function of 0, we have 

= e® cos 
/, = e® mn 

whence, we have the system 

^=e®C0B^, 

iftO, 

^ = e coB^, 

which famish us with the values 

L = e2« M = 0, N = e-2P. 

The differential equation for ^ becomes 

diff 

whence ip = n (X — 0). 

The coordinates of any point on the trajectory are, consequently, given by 
X = e^ cos n(X-'$)y 
Y = e® sin n(X — 6), 
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and it is not difficult to shew that these values belong to the logarithm 
mic spiral. 

Example V. — To find the oblique trajectory of a system of circles 
which touch a given straight line at a given point, and whose equation 
is, thei^efore, obtained by varying r in 

2 /* = 2raj. 

The coordinates of any point on the circle are given by 
ar = r (1 -1-cos d), 
y = r sin 6y 

BO that, the coordinates of any point on the trajectory are given by 

X = i|; (1-bcos ^), 

Y = sin 6 . 


To determine if/ as a function of d, we have 

/i = i|» (1+C08 6), 

/, = ||> sin e, 

which lead to the system 

^- = 4-008 0 
^=l + CO8 0 


whence, we have 

Ij — if/* 

M = — if/ sin 6 
N = if/ (1-f cos B). 

The differential equation ?or if/ reduces to 
dif/ _ 

1 -h cos ^ -h H sin B’ 


Writing n = tan a, where a is the angle of tho trajectory, wo Lave 

d\|/ . d (B — a) 

— = sm o 

if/ cos a 4- cos (6» — a) 

Integrating, wc have at once 



a 

a , 

— a 

COS - -1- Bin 

A 

^tan 

2 

a 


d- a 

COB - — Bin 

5 tan 

‘2 
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whence 

(I-) 


eos 




r 

COB ? 


The equations 


X = 4 (1+cos 6) = 2 ^ cos* - 

0 0 

Y = ^ sin = 2 sin - cos - 

A a 

which give the coordinates of any point on the trajectory, therefore, 
become 


X = 2X cos - cos 
4 

0 

Y = 2X sin r cos 
4 


(-0 

("-0- 


Since 


X*+r* = 4X*cosk^a-0 

it is easily shewn that the trajectory is the circle 
aj*+y* = 2X {x cos a+2/ «)• 

Example VI. — To find the oblique trajectory of a systom of para- 
bolas which have a common focus and principal axis, and whose equation 
is, therefore, obtained by varying m in 

2/* = 4m (ap+w). 

Putting m = a*, 

any point on the curve is seen to be given by 


a; = 




y = 2a$. 

The coordinates of any point on tho trajectory aro, therefore, given by 

Y = 2e^, 

where ifr is to be determined as a function of 0 from the system 



1888.] 85 


and these values shew that 

L=s 4 («■+♦*) 

M = 0 

Na -4(fl»++»). 

The differential equation for consequently, becomes 


whence 


>|r = n (X— 6), 

Hence, finally, the coordinates of any point on the trajectory are given by 
X = ^-n» (X-fl)*. 

Y=:2»fl (X-fl). 

Since X and Y are two quadratic functions of the parameter 0, it is clear 
that the trajectory must be a conic ; in fact, the actual equation is 

(l+n»)* («•+»*) = {(«»-l)*+2ny-2»*X*}*, 

which may be thrown into the form 

1 2nx — (n* — 1) y j = 4n* X* X* — (w* — 1) jc — 2ny | , 

which shews that the trajectory is a parabola, and, if n s tan a, the polar 
equation is 


r. sin = 


X sin a. 


Example VII. — To find the oblique trajectory of the system of 
curves obtained by varying h in the equation 

e® sin y = ah. 

The coordinates of any point on the curve are given by 

X = log a 

y = tan“^ 

The coordinates of any point on the trajectory are, therefore, given by 

X = log a 

r=to.-'|. 

To determine ^ as a function of 6, we have 

/i = log o+i log (6*++*), 

/3 = tan"*|, 


which give the values 


df, e 
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^f» - -* 

dJ6 ” 6 »++* 

€?iff 4^® 

^a_ ^ 

whence 

L=l, M = 0, N= -1, 
and the difEorential equation for ^ is 

dih 

which gives 

= w (X — 0), 

The coordinates of any point on the trajectory are, therefore, given by 
X = log a v'(9»+w» 

u 

It can easily bo shewn from this system that the actual equation of the 
trajectory is 

e* (sin 2/+W cos y) = oXw, 
or, if a be the angle of the trajectory, this becomes 
e* sin (y+a) = aX sin a. 

§• 5. Conjugate Functions, 

It will be remarked that in some of the examples given above, the 
integration of the differential equation for was materially facilitated 
whenever we found 

M = 0, L= +N. 

It is, therefore, a matter of importance to discover under what circum- 
stances this" may be expected to happen. 

Theorem. — The coordinates of any point on a curve being given by 
»=/i (6. a), 
y=/i(0.h), 

and, the coordinates of the corresponding point on the trajectory by 

x=/, {6,Pi(+,A)j, 


if we have 
and 


^ = n 

d6 de ’ 


to prove that fy and /g most be conjugate functions -of ^ and $. 
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to the condition 

Now, sinco 
wo have 


To establish this, we see that the conditions given, viz»f 
^:=n (X+fl), M = 0, 
reduce the differential equation 

diff _ w L 
55“N-nM 

L = N. 

McO, 

dO d^ . 

d9 d^ 

Substituting in the value for N, we get 

^ dfx _ df^ 
dO dB d^ 

=('+«*> 1 1 

_dif 

dd 

N=L, 

% _% 

di^ dS 


and, sinco 
wo must have 


Therefore 


whence 


V — / ^ V 

\de) dO d^ 


dd dy^ 


(16) 


(17) 


The two equations marked (16) and (17) make it manifest that and 
must be conjugate functions of ^ and 6, 

In Mainardi’s problem, which is the first example given above, we 
have Ip = w (X+^), M = 0, 

so that the quantities 

h cos 6 cosh Ip, h sin $ sinh ip 

are conjugate functions of i/r and 6 ; hence, we infer from a well-known 
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property of these f onetiona that the two oarres 

cos X cosh p s 0 
sin X sinh 7=6 

intersect orthogonally at evety common point of intersection. 

It may similarly be shewn that if we hare 
♦ = »(X-0), M=0, 

the functions and /, are conjugate with respect to 8 and if / ; for the 
above investigation remains unaltered, except in that we have 

L= -N, 


so that (16) becomes 

d* “ dd' 

and we have 


(18)' 


whence 


N= 
L = 


\d6f dd d*’ 
\d6) ^\de)’ 


(id dip ’ 


(19) 


and, by virtue of (18) and (19), it is again manifest that /, and are 
two conjugate functions of 6 and Consequently, as in the second 
example given above, we have 

^ =:n M = 0, 


the quantities 

h cosh 0 cos }p, h sinh 0 sin ^ y 
are two conjugate functions of 0 and and, the curves 

cosh sff cos y = a 
sinh « sin y =: & 

are orthogonal trajectories of each other. 

Again, it is an elementary principle irx the theory of conjugate 
functions that if t and ip are any two conjugate functions of x and y ; 
and if (, r/ are any two other conjugate functions of x and y : then, by 
jjutting ( and rj instead of x and y in the values of ^ and .iff, we get two 
new conjugate functions of x and y. But, we have found above two 
pairs of such functions, viz., 

f = sin X sinh y 
Ip = cos X cosh y 
i = cosh X cos y 
rj = sinh x sin y ) . 
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Hence we have the two new conjugate functions 


sin ^ cosh x cos y j 

' sinh 

[sinh X sin , 

cos [cosh a; cos 

cosh 

[ sinh » sin y 1 , 

Wo have, therefore, the theorem that the two transcendental curves 

sin [cosh x cos 2/J 

sinh 

[ sinh a; sin 2/ j = a 

cos [ cosh X cos y j 

[ cosh 

[ sinh X sin 2/ J = 6 


are orthogonal trajectories of each other. In the same manner, it may 
be shewn that the quantities which furnish the coordinates of any point 
on tlie trajectory in terms of 6 and t|/, in the second method of estiiblish- 
iiig Example IV, as well as in Examples VI and VII, are conjugate 
functions. 

We shall now givo some examples in which the properties of conju- 
gate functions will materially simplify the calculation. 

Example VIII. — Consider the tricircular sextic 

+ = {*® (**+J/*-**)*+2/* (»»+y»+)fc®)*]. 

and suppose that its obli(iuo trajectory is required when a is made to 
vary. Writing 

the equation may easily be thrown into the form 

aj* + 2/* 4" 2/* ^ + 2 /' 4" 

whence it can bo shewn without much dilTiculty that the coordinates of 
any point on the sextic curve are given by the system 

a ^ cos B 6® 
a+ cos B' + B ’ 

2/® a — cos B sin® B 
/c®"tt + cosd’ h®-|-siu®0’ 

and we seek the oblique trajectory, when a and b are made to vary 
subject to the conditions 

a = cosh \[#, 
b = siiih 4f. 

The coordinates of any point on the trajectory are given by 
X® _ cosh ^ — cos B sinli* 4^ 
fc* cosh 4/ + cos B' sinh® 4# + sin® B 
Y® _ cosh 4», — cos B sin® B 
1 ^ “ cosh 4/ + cos B> sinh* 4/ + sin® B 

To determine 4; as a function of B, we have 

X = /i, Y=A, 


12 
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and then by actually calculating the values of 
dfx ^/i 

dO* dO^ d^ * dijf * 

we can shew that 


L+N = 0, M=^0, 

whence the difEerential equation for becomes 



and }ff=zn (X — tf). 

But, from the theorem we have established at the beginning of this 
section, we know that the same conclusions may be legitimately drawn 
without direct calculation, if we can prove and to be two conjugate 
functions, and wo proceed to do so. Now wo know that if 

tan ^ 1 tJ*) = A+ — IB, 

the two conjngato functions A and B are given by the system 

A* sin* fi 
B* sinh* 

A»+B*= 

, cosh i|/ + cos $* 

whence it follows that 


A* = 


COshjfr— cos ^ 
cosh cos ^ 



sin* 0 

sinli* iff -h sin* 0 
sinh* iff 

sinli* if; H- sin* 0' 


But these are the quantities wdiich when multiplied by Z;* reproduce the 
squares of what we have called and above, which was to be proved. 
Hence we finally infer that the coordinates of any point on the sextic 

(a;*-fy*)(«*+y*+Z:*)* = a* [a?* — A;*)*+y*(«*+y*+Z;*)* j 

may bo represented by the equations 

a* _ a — cos 0 fc* 

A;* *” a + cos 0' 6* + sin* 0’ 
a — cos 0 sin* 0 , 

A:* " a + cos 0* Ifi + sin* 
where a* — 6* = 1, 

and, accordingly, the coordinates of any point on its oblique trajectory 
are furnished by the system 

X* cos h n{ \ — — cos 0 sinh* 0) 

A;* ”” cosii w(X — + cos 6' sinh* w(X — ^) + sin* 0* 

Y* cosh n (\ — — cos 0 sin* 0 

k* cosh ?t(X — + COB 0“ sinh* ri-(X — + sin* 0‘ 
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^ Example IZ.-*Take, again, the curve 

and suppose that its oblique trajectory is required, when a and h are 
made to vary subject to the condition 

The coordinates of any point on the curve may be written 
__ a cos B 
^ “ a® cos* 0+6* sin* 0* 
h sin 0 

^ a* cos* 0+6* sin* 0* 

and we have also 

a = ^ cosh Ip 
h=.h sinh 

The coordinates of any point on the trajectory are, therefore, given by 

cos 0 cosh 


X = 


h (cos* 0 cosh* Ip +sm* 0 siiih* ip) 
2 cos 0 cosh Ip 
h (cosh 2ip+co8 20) 


Y = 


sin 0 sinh ip 


h (cos* 0 cosh* Ip + sin* 0 sinh* ip) 

2 sin 0 sinh ip 
"" h (cosh 2ip +COS 20)* 

To determine ip as a function of 0, we have 

/, = X, /,=Y. 

But and are two conjugate functions ; for we know that if wo 
separate the real and imaginary parts of 

• sec (a +.>/-l/8)=A+-v/-lB, 

we have 

^ _ 2 cos a cosh 


B = 


cosh 2/8+ cos 2a 
2 sin a sinh J3 
cosh 2)8+ cos 2a’ 
Hence, by the theorem of this section, wo have 

L+N = 0, M = 0, 

and the differential equation for ip becomes 

„ 

. d0" 

Ip = w(X— 0). 


whence 
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Wo SCO, ihereforo, finally that the coordinates of any point on t}|ie 
oblique trajectoiy of the bicircnlar qnartic 

which is obviously the inverse of an ellipse, may bo represented by the 
system 

^ _ 2 cos $ cosh w(\ — $) 

h ^ cosh 2n(k — fl) + cos 20 j 
Y 2 sin ^ sinh n(X — 0) 
h l^cosli 2n(X — cos 2^j 
when a and h vary subject to the relation 

Example X. — Again, if we seek the oblique trajectory of the 
transcendental curve 

tan* 2/ = -^ — , 

« X*e®-Z**e~* 

when a and h vary subject to the condition 

we see that the coordinates of any point on the curve are given by tlio’ 
system 

^ ' — cos 20, 


cot 2/ = -^ tan 0, 


But as 

' a = X cosh 

b=zh sinh if/, 

the coordinates of any point on the trajectoiy are given by 

„ , , cosh 2ii/ — cos 20 

X=| log ^ 


cot Y = coth tan 0, 

To determine 4/ as a function of 0, we notice that the quantities 
/^ = I log 2 (cosh 24' — cos 20) — log 2 
= cot"^ (coth 4/ tan 0) 

are two conjugate functions, being in fact exactly the two quantities 
which we obtain in separating the real and imaginary parts of 
log sin {0+\/ — 1 4/) 

Hence, by the theorem of this section, we have 

L + N = 0, M=0, 
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and; as before^ 

^=:n(X--0). 

Therefore, we finally infer that the coordinates of any point on the 
oblique trajectory of the curve 

tan* 1 / = -=. , 

a* 7^8 e®- 58 6“"* 

when a and h vary subject to the relation 

a*-6a = 76a, 

are given by the system 

2c^® = cosh 2n(X — tf) — cos 20. 
tan y = tanh n(X — 0). cot 

From tho theorem established in this section, it is again evident 
that, if /i (0, iff), /g (0, if,) 

be any two conjugate functions of 0 and iff, and the equation of a curve 
be obtained by eliminating 0 from the system 

X =/i (0, a) 

tho equation of the oblique trajectory of this curvo when a is made to 
vary is obtained by eliminating 0 from tho system 

X=/i 

T = /s, {e,n(A-e)}. 

Similarly, if the equation of a curve is obtained by eliminating i/r from 
the system 

y=f2 

the equation of the oblique trajectory of this curve when a is made to 
vary is obtained by eliminating if/ from the system 

X=/i {m(X+^.), 

T = /2 I «(X+i|/), + I . 

Again as from the well known formula for expanding 

/(0+V'~^) 

and separating its real and imaginary parts, viz., 


/2 


/4 


(6) f" W+&C., 

we can determine at pleasure an infinite number of pairs of conjugate 
functions, it is clear that we may obtain without any difficulty an infinite 
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number of curves whose oblique trajectories may be determined with 
ease by the theorems and methods of this paper ; but it is needless to 
multiply instances, as the examples given above will, it is hoped, amply 
illustrate these observations. 

16th November 1887. 


Additional Note on MainardVs Problem, 

Since the above paper was read, I have been informed by Prof, 
Booth that Prof. Michael Roberts, in his Lectures on Differential Equa- 
tions delivered at the University of Dublin, used to solve Mainardi’s 
problem by the help of elliptic coordinates ; I have not the opportunity 
of examining the solution arrived at by Prof. Roberts (as I believe it 
has never been published), but I give below the results I have obtained 
by means of the coordinates suggested. 

If a bo the semi- axis-major of the primitive conic, and h half the 
distance between its foci, its equation is 




a* a* — A® 


?/* 


= 1 , 


and any member of the confocal family is obtained by varying a ; so 
that, if X, ft be the elliptic coordinates of any point P on the trajectory, 
they are determined from the system 






JC® 

•“o 


r 


= 1 , 


ft» ft* — X* ' 

viz,^ X is the semi-axis-major of the ellipse, and ft the semi- axis- trans- 
verse of the hyperbola through P confocal to the primitive one ; hence, 
solving between these equations, we have 

X®ft* 

y - h» 

Taking the logarithmic differential, wo see that the element of arc of 
any curve through P is 


0;* = - 


dfi* s= 


dX*- 


X*-u* 


dft*. 


X* ft®-X* 

Hence, if ds^ be the elements of arc of the confocal ellipse and 
hyperbola whoso semiaxes are X, ft, and which intersect orthogonally at 
P, we have, for the ellipse regarding X as constant, 

X«-u® 
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and, for the hyperbola regarding /a as constant, 




X® — u® 


dX®. 


"•3 -X®-X® * 

Now, if a be the angle of the trajectory, viz,^ the angle at P between 
the trajectory and the ellipse (X), we have clearly 


Henco 


or 


j 

- 7 -= = tan a=:n, 
ds-t 


X* — lit” « X® — u® 


dX 


dfJL 


Integrating, we have 




log (X+^/ X* — ~ » cos 

which is, accordingly, the equation of the trajectory in elliptic coordi- 
nates. It will be remarked that, though the application of elliptic 
coordinates removes the difficulties of integration, the result is not 
obtained in an appreciably simpler form ; and, besides, the method is 
not one of general application, as it requires a knowledge of the elements 
of arc, as well of the given curve as of its orthogonal trajectory ; the 
methods and theorems of this paper, however, effectually remove these 
disad vantages. 

It may usefully bo noted that if we use the inverse hyperbolic 
functions, the integral of 

dX dfi 


V^x»-x* ” v^X»- 


may be written 




cosh " --hwCOB* T = ^> 

• h h 

and this at once shews that if we havo 

cosh Oy 

where d is a variable parameter, we must have 

tA=zh cos i (A; -- d). 

71 

In this form it is not difficult to identify our solution with Mainardi’s 
result, viz,f 


— 2n tan 


V xU 


1 +log 




= 0, 



96 ' A. Mukhopadhyay— inyer^n^ial Equations of Trajectories, [No. 1, 
whore M satisfies the quadratic 
For since * 

A* 

- (AS -;»*)(;*• -A*) 

y - p , 

we liave 

whence the quadratic for M becomes 

M (X»+/^*) = Y (M»+A*), 
which may be written 


the roots of which are 


Taking for the present 


7i/jl h\ 

A fL 


we have Ma? = /m*, 

X A*‘ 

The equation of the trajectory, therefore, on substituting these values, 
becomes 


— 2n tan 


/~i , 




Patting 

7i = ^ sec 

C = 2wp, 

where ^ is a new constant, this becomes 


- 

+y*-r‘ 


1 l+e^(p+w 

“ iL e*n(pT^)’ 


or 
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or 

A»“ a+e2»(l»+«5 

_ 4eMp+W 
~ |l + e2*(i>+W|‘’ 

whence 

1+^(1* *-w 

2e»(P+W 

= h cosh 

We have, therefore, the system 

X = 7it cosh n(|7 -h 

fA = X cos 

If we put 

n ^ 

this is equivalent to the system obtained above, viz., 

X = cosh B 

fAszh cos i (^ — pn ) . 
n 

If we had used for M the value 



we should have to put 

Maj = X» 

which shews that X, p would be interchanged in the equation of the 
trajectory, viz,, that would give the system 

X = X cos ♦, 
fjLzzh cosh 

and it is important to notice that this second system does not admit of 
being derived from the differential equation in elliptic coordinates, 

dk dp 

For the above system is the solution of the differential equation 

dX dp 
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which is diflerant from the one gpven above, viz,y this leads to the 
primitive 


n oos"^ - +oosh“' ^+fc = 0, 

n h 


X = % COB 


SO that, if 
we mnst have 

fi=.h cosh n(p + 1)- 

We see, then, that, because M is given by a quadratic, Mainardi’s result 
is really equivalent to two, viz.^ we have the two systems 
X = X cosh 
fi:=:h cos 
X = X cos ^ « 

/A = X cosh n(p+^) f 

and these two systems are the solutions of the two distinct differential 
equations 

d\ dp 

^ d\ dp 

If, now, we consider for a moment these two differential equations, we* 
see that the first belongs to the trajectory which intersects the confocal 
ellipses at an angle a (where n=:tan a), while the other belongs to the 

trajectory which intersects the confocals at an angle (i-“) , sir 

But, since the confocal hyperbolas intersect the ellipses orthogonally, it 
follows at once that the second differential equation belongs to the 
trajectory which intersects the confocal hyperbolas at an angle (w— . a), 
in both cases measuring the angle in the same sense ; hence, the solution 

“=T’ 

which leads to the system 

X = X cosh n(p+^) 

= X cos f 

is relevant, while the value 

M = ^, 

which furnishes the other system 

X = X cos t 

p cosh n(p^ 4^) ^ 


since 



1888.] A. Makliopadliyay — Differential EquaMona of Trajectories* 99 

IS irrelevant. We conclude, therefore, that, of the two solutions to 
which Mainardi’s result is really equivalent, only one is relevant ; the 
other being wholly extraneous, as belonging to the oblique trajectory of 
the orthogonal system of confocal hyperbolas ;* and, it is easy to dLS<- 
criminate which of the two solutions given by the quadratic 

2/* + = ar (MH 

leads to the relevant solution ; for we have seen that the solution in 
point is furnished by 



now it is evident geometrically that 

li, 

which shews at once that 

hu. . TiK 

“T ; 

A ^ 

it follows, therefore, that the smaller of the two roots of the quadratic 
in M is the proper value. We come to the conclusion, therefore, that in 
Mainardi’s Rysteqi 



(*'* + y* 4- M = 4 A*) , 

the smaller root of the quadratic in M gives the oblique trajectory of the 
system of confocal ellipses, while the greater root furnishes the oblique 
trajectory of the system of confocal hyperbolas. I am not aware that 
the real character of the two solutions to which Mainardi’s result is 
equivalent has been before distinguished as above. 

Lastly, it is sufficiently obvious that the values of A, given by 
either of the above systems may bo geometrically represented by a 
construction closely analogous to what is given in my former paper 
mentioned at the beginning of this memoir. 

December 1887 . 

* Instances of a single solntion resolving itself into two, are by no means rare ; 
for example, in the case of the conic 

+ 2^M7y + ti/* + 2graf + 2/v + c » 0, 

this equation is really equivalent to the two 

— (h«+/) + (h*— objx* + 2(h/— » + (/• — 

bV = - (A» +/)- + 2(h/- hgya + (/* - be) 

Bnt the present case is distingnishable from the case of the conic, inasmuch as we 
have here one of the eolations irrelevant, while, in the case of the conic, both the 
solutions are relevant, the compound solution being reproduced by multiplying 
together the resolved solutions. * 
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III . — On Poi88on*8 Integral. 

By Asutosh Mukhopadhtat, M. A., F. R. A. S., F. R. S. B. 
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§. 1. Introduction. 

The definite integral 


X 


sin^*^ X dx 


(1) 


(1 — 2a cos ar + o*) 

has been often discussed by mathematicians ; it seems to have been first 
considered by Poisson in his memoir Suite du Memoire but les Integrates 
Definies published in the Journal de VBcole Polytechnique (1815), t. X, 
Cah. XVII, p. 614. Poisson first attacks the more general integral 

J """ sinP^d; .2) 

o (1 — 2a cos df + a*)” 

Differentiating with regard to a, and integrating by parts, he obtains* 
the differential equation 

(1-0*) ^ + (4»+l-jj) I ^-2»(2»-|>)y = 0, 

which is satisfied by the value of the definite integral in question. As 
an ihtegrable case of this equation, Poisson makes the coefiicient of y 
nugatory, by putting p^2n\ so that the integral (2) assumes the form 
(1), while the subsidiary differential equation becomes 

2n+l rfy 

da*^ a da~ ' ” 

the solution of which is 

y = ci+cj o”®*. 

Poisson next proves that bj virtne of the general nature of the integral 
expression, we most have Cj = 0, while, by making a = 0, it easily follows 
that 


Hence, it is finally shewn that 


sin^" 
o (l-2oc. 


X dx 


2a cos **+a*) 


= ^ sin^ X dx. 
at 

-X 


sin®” se d* 


( 3 ) 
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As the Talne of the right hand side is well-known, calling J the valne of 
the definite integral in question, it assames the compact form 

2 *»* {«»}* ^ ^ 

This result holds so long as a Z. 1 ; when a 7 1, we at once infer from 
(3) that the result in (4) is to be divided by 

1 now propose to obtain a formula of transformation for the more 
general integral (2) ; this method has also the advantage of shewing how 
the indefinite integral itself may be evaluated. Some other integrals 
which I have arrived at, and which are numbered (6), (7), (9), (10), 
1 have never met with before ; they are, 1 believe, new. 

§. 2. Transformations of the Integral, 

Consider the general indefinite integral 


By putting 


this reduces to 


_ / sinP X da. 

J (1— 2acosar- 


P = l + a», 
Q = - 2a, 


[ _ \ ® ^ 

J (P+Qcos*)™ 


(P+Q cos »)* 


2^ ^sin (cos T who: 

(acos*| + B sin*!^ C® = 

( a,\P / 

sin ^ j (cob ^ dx 
(a+B tan»0 

2** (tan ly (l + tan* 0 dx 
(a + B tan* 0 


where 

A = P + Q = (1 -o)* 
B = P-Q = (l+a)» 


Substituting 
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and 1^1 + tan* f ^ * s/ ^ (1+ tan* ♦) df , 

in this last expression, and reducing, we get 


[ijo. i; 


1 = 




(sin 


2a cos 20+a*)^'*'^'"’* 


(l-a»)^- 
Hence, by patting 

— cos 2^ = cos y = — cos (tt — y), 

2 sin 2^ (1^ = — sin y c?y, 

2d[^ = - dfy, 

this easily rednces to 

1 I sinP y rfy 

(1 — (1 — 2a cos y + a*)^***^—*^ 

We see, therefoie, that, by the substitutions given above, the indefinite 
integral is transformed into another in which the power of the denomi- 
nator is depressed, provided that 

w-ZiCp + l)* 

To obtain the definite integral, we have only to ascertain* the new limits ; 
and it is easy to see that, for 

JF = tr, 

a? = 0, • 


we hare 


and for these values of ^ we get 


^ 2 ’ 
♦ = 0, 

y-0, 

y = 7r 


Hence, finally, we have the transformation formula 
sin^ X dx 


sm^ X dx 


2a cos 


sin^ X dx JL 

o (1 - 2a cos ar+a«)»^"“ (1 Jo (T^ 

This result holds if a Z 1 ; when a T' I, (1 — a*) must be replaced by 
(a*—!), as is sufficiently obvious from the above transformation. Poisson 
characterized the above relation as a “ rapport remarquahle ’* ; his 
demonstration is based on the fundamental differential equation quoted 
above, and any one who has honestly attempted to master his proof 
must confess it to be abstruse. 

In the particular case when p = 2n, we get 

sin^ X dx 1 sin^ x dx 

o (1 — 2a cos (1 — 2a cos ;p + 

^ Lo< nt p 626 
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Ab the power of the denominator on the right hand aido is by one lean 
than that on the sinister, this obviously serves as a formula of rednotion, 
and it at once follows from (4) that 

sin^ X TT * (2n) ! 

^ (1 - 2» 008 *+a»)’‘+ 1 “ 2*“ (1 - o») [n!]* 

This formula may be regarded as supplementary to equation (38) in 
Bertrand's CalcuL, t. 11 f 153. Putting n = 0 in (6), we have the well- 
known result 

r ^ ^ ^ (Qx 

Jq 1 — 2tt cos 1 — 0* ^ * 

which might also have been obtained by putting n = 0 in (7) 

Again, if we substitute n = 0 in (5), we have 

Bin^xdx 1 n • >0 . 

o (1- 2a cos jc-ha*)^***^ (1 - a*)**'^^ Jo 

The value of the right hand side depends on the form of p. If p = 2r, 
we get 


BinPojd^ 1 n • >0 . 

o (1- 2a COS jc-ha*)^***^ (1 - a*)**'^^ Jo 


X ’*’ siii^^ X dx _ TT (2r) ! 

(1 - 2a COS 4?+a*)^»-+ ^ " 2^’* (1 - a*)2^ + ^ 

Ip = 2r-l-l, we get 

j '*’ + „ 22’-+ 1 

O (l-2o C0Bar+O»)2(’-+l) (l_o»)2(’- + l) (2'-+l)! 


§. 3. Symbolic value for v. 

We shall now give a symbolic value for ir, to which wo are easily 
led by the integral 

X sin x dx 

Jo l+cos*«“4 

which is also considered by Poisson.* Poisson has effected the evalua- 
tion of this by expanding, and integrating each term separately ; the 
substance of his process is well reproduced by Bertrand (t. II, 150). 
It is easy to see that this may also be integrated by parts, since 

Jo T+53?^ = ~ Jo * 

r 1 r’T , w* 

= — tan' (cos a?) j J tan ^ (cos x) dx = 


* Loc, ctf. p. 623. 
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Now consider the general integral 


«=r 


QOS 2nx dx 
1-f COB* X • 


which gives 


Hence 


Again, 




X sin 2tix dx 


1 -f COS* X 


/ du\ 2 X 

Jo 1 


sin X dx 
H- cos* X 


= 1 — cos* X+ COS* X — &c. 


1+cos* x' 

Therefore, the term of u may be written in the form 

( — If J <508 2nx COS*’' X dx^ 

which at once leads to the symbolic relation 

§. 4. Geometric Interpretation, 

It is interesting to remark that the analytical tran^foraiation in 
Poisson’s .remarkable relation (5) easily admits of an elegant geometrical 
interpretation from well-known properties of the ellipse. 

Consider the semi-ellipse 
APA', of which S is a focus, 
and G the centre ; AQA'is the 
semi-circle described on AA’ 
as diameter ; take any point 
P on the ellipse, join PS, 
draw PM at right angles to 
AA’, meeting the circle at Q, 
and join QG. Let the angles 

ASP and AGQ be represented by 6 and ft, respectively ; then, as usual 
in the theory of elliptic motion, we have the famous relation between 
the true and eccentric anomalies, viz,^ 

cos w — e 



COB 0 = 


1 — e cos a* 


( 11 ) 


whence 


Bin 




Bin u 


e cos u 


( 12 ) 
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Taking the logarithmic differential, we have 

(16 du 
siu 6 "" sin u 

Therefore 


(13) 


or 

or 
wlioiice 




-= P I (1 — (JOS ?/.) ^ du. 

(l + «cos6>)« J ' 


(! + « cos 6) 

Agaiu, since from (14) wo have 
dd 


: (1 — e cos du. 


(I + e cos Of* (1 — 
wo have from (12), 

Odd 


J " sin^ 

(1 CO 


i f 


sin*’ n du 

(l-fJCOSTf^*'-^ 


cos Of 1 ,.2) 

which is really (‘(juivahnit to Ihhssou’s transFoi'ination ; and it is clear 
from (12) tlm-t for 6 ^ — tt, <? = 0, we havtj n = tt, ?/ = 0. Tims, putting 

-2a 

U+W’ 

»iave 

sill*’ 0 do ^ 1 ^ sin*’ u du 

o (i-2acos6 + nT“ ~ (1 + 2acos 

or putting 

this may be at once written 


= TT — 


sin*’ X dx 1 ^ 

Q (1 -2acosi»-fa (1 — ^Jo (l-2< 


sin*’ X dx 

2rt cos a? + a^ ) p - « + 1 
as the variable is of no consequence in a definite integi'al. 


14 
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Another interesting^ definite integral may also be obtained from the 
formulce given abov^ vijs.j wo have from (11) 

^ (1 — e*)cosw 

e+coB 6 = -^ 

1 — c cos u. 


whence from (13) 


dO 


(e-t cos Oy* 
Therefore, putting 


= v^l - e». 


(1 — e cos uY 


1,-1 


(1 — e*) cos^' n 


dn. 


c = cos o, 


we have the relation 
d6 

(cos a+cos oy 


r 


= (cosco ar 


2„-i , w , ... (15) 
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lY, On the Nature of the Toxic Priyiciple of the Aroidoas— Py A. 

PedlER, F. C. S, (Loml. 4 Berl.), Professor of Chemistry, Presi- 
demy Colleye, Calcutta, and C. J. U. WAifDEN, F. C. S. (Lond. & 
Berl.)> Professor of Chemistry, Medical Colleye, Calcutta, 

In the annual report on the Cboniical Fxanuncr*s Department, 
Bengal, for 1886, submitted to Government on the IHili Felmiary 1887, 
we gave a brief of our investigations on Bisb Kaclioo, a variety 

of Arum. . We pointed out that the toxic effccis of Kaclioo were due to 
purely mechanical causes, and that we were unable to isolate any 
specific organic poisonous principle from the tubers. In tlic present com- 
munication, we ])ropose giving a detailed account of .our investigations, 
together with an epitome of the most important points connected with 
the genus Arum. 

Watt* describes the Arums as a genus of lierbaceous plants, with 
tuberous corms often edilde, belonging to the natural order of Aroideie. 
The genus comprises some twenty species, inliabiiants of Europe, the 
Mediterranean region, and Tropical Asia, and extending from India to 
Afghanistan. 

Botanically, the leaves are sagittate or hastate, base of petiole 
sheathing. Peduncles most frequently solitary, short or long. Spathe- 
tube convolute: blade when opened out ovate or ovate- 1 auceolato : spadix 
sessile, shorter than the spathe, appendix naked, frequently stalked 
and cylindrical, rarely clavate. Inflorescence monoecious, penianth none. 
Female flowers below forming a cylindrical mass, separated from the 

Dictionary of the Economic Products of India. * 
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male by a taffc of hair-like uouter flowers, which blend above into the 
male condition. Stamens 3 — i ; anthers sessile, opposite or sub-opposite, 
obovoid, dehiscing by a slit towards the apex, connective more or less 
prolonged: pollen vermiform. Ovary oblong-obtuse, 1- locular; stigma 
sessile : ovules 6 or many, orthotropous, erect : funiculus short : placet a 
parietal 2 — 3- seriate : micropyle superior. Fruit an obovoid many-seeded 
berry. 

The following account of the species found in India we have 
abstracted chiefly from Roxburgh’s Flora Indica, Watt's Dictionary 
of the Economic Products of India, Dymock’a Vegetable Materia Medica 
of Wcsteni India, and O’Sliaughnessy’s Bengal Dispensatory. 

A. campanulatiivb, Syn. for Aiimrphoplmllns campanalatibs, has a 
tuberous root, which, when peeled and cut into segments, is sold in Bombay 
under the name of Madau-mash. The segments are usually threaded upon 
a stiing, and are about as large as those of an orange, of a reddish brown 
colour, shrunken and wrinkled, brittle in dry weather ; the surface is 
mammillated. When soaked in water, they swell up and become very 
soft and friable, developing a sickly smell. The tubers contain a large 
quantity of farinaceous matter mixed, according to Badpn-Powell, with 
a poisonous juice which may be extracted by washing or heat. The fresh 
tubers produce intense itching of the tongue when tasted, and when used 
as food they are often first boiled with tamarind leaves and paddy husks 
to remove this irritating property. The dried tubers — Madan-mash — have 
a mucilaginous taste, and are faintly bitter and acrid. Under cultivation 
the plant loses mucli of its acridity. It is largely used as a vegetable, 
and has a reputation as a remedy for piles. It is also used externally in 
the form of a poultice for insect bites, and as a stimulating application. 
In Bengal the tubers are known under the name of oL 

A. lyratum, Syn. for Amurphophallus lyratus, 

A. colocusiaj Syn, iovmColocasia antipiorum. This variety is known 
ill most parts of India as Kachu. Roxburgh describes two cultivated 
and three wild varieties of this species ; the cultivated being Goon 
Kachu and Asoo or early Kachu ; and the wild, Kalla, or dark-coloured 
Kachu, found on the edges of ditches and other wet places. Char 
Kachu, found on dry ground chiefly by road sides, or on dung heaps 
and among rubbish, and Ban- Kachu in situation and form very like the 
last mentioned variety. The tubers of the cultivated varieties are used 
as food. Of the wild varieties the leaves and foot-stalks of the dark 
coloured Kachu are the parts chiefly eaten by the natives of Bengal ; 
the other wild varieties are rarely eaten in Bengal when better veget- 
ables are pi*ocurablo. 

A, cucullatunif Syn. for Alocasia cuculjfUa^ 
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A. fornicatw^iif Syn. for Ahcasia firrnicata^ known as Bees Kuchoo 
about Calcutta — used medioinally. ' 

A, ^mntana^ Syn. for ilZoca^ta montanay is, according to Roxburgh, 
a native of the mountainous forests of the Northern Circars, where its 
root is said to be employed to poison tigers. 

A. odoruniy Syn. for Alocasia odora, 

A. ra^forme, Syn. for Alocasia rapiformis, 

Art0}i indicit/i)it Syn. for Alocasia indica, known in Bengal as 
Man*Kuchoo. In Bengal, it is much cultivated about the huts of 
the natives for its esculent stems and small pendulous bulbs or 
tubers, these being very generally eaten by people of all ranks in their 
curries ; as a medicine, it is stated to be useful in anasarca, and also 
in piles and habitual constipation. In using the plant, the tough 
portions should bo rejected, and the stems and root-stalks boiled and 
the water thrown away, otherwise they are likely to irritate the throat 
and palate. 

A» curvaturuy Syn. for Aristema cnrvatuuiy is stated to have poi- 
sonous properties. In Kulu, the seeds arc said to be »givcn with salt 
for colic in sheep. 

A. cuspidatumy Syn. for Arisunna cuspidatum, 

A» speciosunif Syn. for Ariso*nta tpeciosum. In Hazara the root is* 
stated to be poisonous. In Cliumba it is applied pounded to snake bites. 
In Kulu, where the root is given to sheep for colic, the fruit is 
said to have deleterious eHects on the mouth when eaten by cliildren. 

A, tortuosn7ny Syn. for Arlsfirtun Uo-tuosumy found in Chumba and 
also eastward to Nepal. The root of the plant is used to kill the 
worms which infest cattle in the rains. 

A. fivaricatum, Syn. for T iiplumimn dirarivafum. 

A^ flagellifori)ic, Syn. for Typhmitwi cuspidahnu. 

A, gracile, Syn. for Typhoimim (fracile, • 

A. orixense, Syn. for Typhoninm trilobatum. The roots when fresh 
are stated by Roxburgh to be exceedingly acrid, more so than A. dra- 
cunculus or maculatuni. The natives ajiply. them in cataplasams to 
discuss or bring forward scirrhous tumours. They also apply them 
externally to the bite of venomous snakes, at the same time giving 
internally a piece about the size of a field bean. 

A. margaretiferum , Syn. for Fhfnnunium margareliferum, 

A. sessilijlorum, Syn. for Sauromatam sessilifforum. The tubers arc 
as large as small potatoes, they are very acrid and poisonous, and are 
only used externally as a stimulating poultice by natives. The loth of 
Dymock's Matcm Medica. 

A. silvaticumy Syn« for Synanthvris sihatica* According to DymOck 
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the coantiy people use the crashed seed to cure tootliache ; it benambs 
the nerve ; also used as an external application to braises on account 
of its benumbing efPoct. The taste is intensely acrid ; after a few seconds 
it causes a most painful burning of the tongue and lips, which lasts 
for a long time, causing much salivation and subsequent numbness. 
A section of the fruit and seed show the following structui*es from 
without inwards, 1st, several rows of thick- walled cells having yellow- 
ish brown granular contents, 2nd, a parenchyma composed of thiii- 
walled cells having no solid contents except needle-shaped crystals, 
3rd, several rows of small cells containing chlorophyll, 4th, a delicate 
parenchyma, the cells of which are loaded with very small starch 
granules, mostly round, some truncated. 

A. viviparum, Syn. for Remusatia vivipara. 

•From the brief resume we have given of the Arums found in India, 
it will bo noticed that a belief in the toxic properties of certain species 
appears to be pretty generally entertained. In England, A, maculalum 
is the best known species. W. Murrell, M. D.* gives an interesting 
account of this, variety, from which we abstract the following ; — 

“ This plant,” Dr. Murrell writes, “ has several pojpular names, the 
best known being “ lords and ladies,” “ cows and calves,” “ the parson 
in the pulpit,” “ wake robin,” and “ cuckoo-pint.” In former times 
it was also known as ” alron,” “ janus,” barba aron,” “ calye’s foot,*’ 
“ ramp,” “ starch wort,” “ cuckow-pintle.” The word arum is probably 
a corruption of “ aron ” a word of Egyptian oidgin. Pliny calls it both 
aris and aron. 

“ The plant, although somewhat i*are in Scotland, is common enough 
all over England, and abounds in moist hedgerows and shady woods, 
usually flowering in May. The root, washed and dried, forms the saJep 
of the older cot)kcry books, and under the name of “ Portland sago” was 
formerly used for adulteyating arrowroot. 

“ It appears to have been highly esteemed by the older winters on 
medicine : it was used both externally and internally, and was con- 
sidered invaluable in stimulating digestion and improving the circu- 
lation. Culjjeppcr says, ” a drachm of the powder of f he dried root 
taken with twice as much sugar in the form of a licking electuary, or 
the green root, doth wonderfully help those that are pursy and short- 
winded, fis also those that have a cough : it breaketh, digesteth, and 
riddoth away phlegm from the stomach, chest, and lungs ; the milk 
wherein the root hath been boiled is effectual also for the same pur- 
pose .... Taken with sheep's milk, liealoth the inward ulcers 
of the bowels : ibo distilled water thereof is effectual to all the purposes 
* Hritish Mod. Joum., Stay 7th, 1881. 
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aforefjUiid. A spoonful taken at a time healoth the itch : and an ounce 
or more t^ken at a time for some days together doth help the rupture/' 
It was the active ingredient in the vaunted ** Portland Powder," a 
so-called specific for gout. It is still occasionally sold in Pai'is as a 
cosmetic under the name of Poudre de Cypre, The London Pharmo- 
copsQia of 1788 orders a conserve in the proportion of half a pound of 
the fresh root to a pound and a half of double refined sugar, beat 
together in a mortar. The dose is a drachm for adults, and it is a 
good form for the exhibition of the medicine." 

Regarding the employment of Arum in modern medical practice, 
there is a note by Wm. Martindale in the British Medical Journal of 
June 4th, 1881, which is Avorth recording. Martindale states, “ it 
having been shown (Pharm. Jour. 1880, p. 840) that the active drug 
in the nostrum tonga was, in all probability, part of the stem Of a 
sj)ecic8 of Paphidophora, belonging to the natural order, Arac&v, the 
arum-jnicc was tried by a medical friend, in a case of obstinate neural- 
gia Avhich Avas relieved by tonga ; but the latter to the patient was an 
expensive medicine. The succus in one drachm doses gave similar 
relief, I Avas informed ; further tlian this I have not knoAvn it tried." 

Cases in Avliich toxic symptoms ensued after the ingestion of arum 
leaves and tubere are found scattered in many works on Medical Juris- 
prudence, and also in cei*tain medical journals. 

In Beck’s Medical Jurisprudence, A. typhillam and A, trilobatuvi 
are mentioned as being natives of the United States. Beck remarks 
that they arc all acrid and haA’e produced dangerous effects, Orfila* 
gave the fresh roots of A. inacnlatum to dogs, and found that they died 
at the end of 24 to 3b hours witliout any oilier symptoms than dejection ; 
after death 4he digestive canal was found somewhat inflamed. Marzolt 
also investigated the physiological action of the fresh root oil dogs, and 
found that it acted as a powerful irritant poison.. Bulliard;^ relates the 
following case of three children who had eaten the leaves of A. maculatum. 
They were seized with horiible convulsions, and with two of them all 
assistance was unavailing, as they could not be made to swallow any- 
thing. One child died at the expiration of twelve days, and the second 
fgur days later. The third child was saved with difficulty : its tongue 
was greatly swelled, and hence deglutition Avas painful and difficult. 
Christison§ states, “ I have known acute burning pain of the mouth 
** and throat, pain of the stomach and vomiting, colic, and some diarr- 

* Orfila’s Toxicology, vol. ii, p. 83. 

t Marzel, B. Med. Gaz. 1881, p. 720. 

{ Histoife des Pluiitos Veuenouses de lu France. 

§ Christisou on Pois^us, p. G02. * 
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** h(Ba oocaflioned by eating two leaves. The genus possessos the fia^ine 
properties in other climates, the several species being classed among 
“ the most potent acrid poisons in their respective regions. The 
“ A. seguinum of tlio West Indies is so active, that two drachms of the 
“ juice have boeti known to prove fatal in a *few hours. It is not a 
‘‘ little remarkable that the acridity of the arum is lost not merely 
“ by drying, but likewise by distillation. I have observed that when 
** the roots are distilled with a little water, neither the distilled water 
“ nor the residue possesses acridity. Reinsch says, ho has eaten powder 
“ of arum root, which though not acrid to taste, produced severe bum- 
“ ing of the throat not long after it was swallowed.” Guy and Fcrrier* 
state that “ the root of A . maculahtm is somewhat heart-shaped, and 
” like all other parts of the plant is highly acrid and irritating. The 
“ juice applied to the tongue causes acute darting pain as if it were 
‘^pierced with sharp needles. The poisonous properties of the plant are 
“ wholly dissipated by heat.” Woodman and Tidyt sum up the 
symptoms of poisoning by A. viamhifum. as follows, Great local irrita- 
tion, swelling of the tongue, convulsions, dilated pupils, insensibility 
and coma ”. Woodman and Tidy also refer to several cases of poisoning 
by A, macnlafiimj of which wo abstract the following. Dr. Russell 
StubeJ records a case in which a male mt. 43 took one leaf as a remedy 
for 1 ape-worm . The symptoms wore immediate pain and pricking 
smisation in the mouth downwards : the tongue became swollen : saliva- 
lam and vomiting. The patient recovered. Dr. Frayer§ reports a case 
of a male child nit. 6 who was found in a kind of fit, with spasmodic 
action of all the muscles of the body, bloody froth at the mouth, pupils 
dilated, heart’s action very feeble, rigid closure of the jaw. A certain 
drowsiness succeeded. Recovery ensued. A second case is also reported 
by Dr. Frayer|| of a male child ait. 8, in which the symptoms were 
convulsions and widely dilated pupils. Recovery ensued. Dr. Frayerl" 
( I notes a case of a child let. 3 who masticated the roots; the symptoms 
were immediate burning pain in the mouth and lips, torpor in throe 
hours, followed by complete prostmtion in six hours with delirium and 
asphyxia, and death in nine hours. Another fatal case is recorded in 
tlio Medical Tmes and Gazette for JuneGth, 1857, in which death ensued 
from eating the leaves. T)r. Alliott** gives the following account of a 

• Poroiisic Medicine 

t A Handy Book of Forensic Medicine and Toxicology. 

J “ Lancet “ April IBtli, 1872. 

§ BritiHli Med. Journal, Jan. 22nd, 1861. 

II Ibid : June 22iid 1861. 

f Ibid: Jnno 22nd 1861. Quoted from Gazette Medica di Porto 
British Med. Journal, April 23rd, 1881. • 
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fatal case ; he states that on Saturday, April 6tb, I was called at 6*35 
p. M. to a^nd.a gp.ri 4 years old. I attended at 7.15 a. m. and found her 
dead : . the skin mottled all over, rigor mortis settit^ in and the body 
nearly cold. - The history was that^she came in from play at 3*80 p. m. on 
Friday, oOmplainMg of* heiog tired. Her mother laid her down and she 
sle^ .ai *dn^ ai 5*30 she awoke and took some i^k and tea : im« 
mediately she vomits some thin mil^ substance and went to be^i ^on 
she slept somewhat restlessly until 10^0 p. m. when she amke with 
vomiting and severe purging \ this continued with pain until 5 A, H. when 
she had a. slight oonvulsion, and died at 5‘30 a. m. A post^morteni 
examination was made 30 honr&> after death. Rigor mortis had nearly 
passed off. All the organs were healthy and normal, except that the 
bases of both lungs were congested. The heart was empty in both 
ventricles and firmly contracted. The stomach and small intestines 
were thickly coated witli a erearay lining of mucus, with bile : no blood. 
The stomach further contained half an inch of the fatal loaf : there was 
also found about as much in one of th » stools, and probably more was 
passed. This witli the firmly contracted heart constituted the chief 
confirmatory evidence of the irritant nature of the poison which caused 
death.*’ — Clievers,* quoting from a note by Dr. H. Cleghorn, states, 

“ There are several species of arum requiring examination, of a suspi- 
“cious, if not of a poisonous nature. On one occasion five Mysore 
“ villagers were poisoned by partaking of the acrid rhizome.s of an arum, 

“ im|)erfect specimens of AvUich I sent to Dr. Wright for identification, 

“ but he could not distinguish the species. If the roots liad been boiled, 

“ the fatal results would not have occurred, as is well-known, the 
“ deleterious property is easily driven off by licat.” Dr. Chevers refers 
to two oth^r cases, one in wliich a man obtained from a drug dealer a 
remedy for gonon-hooa, whicli appeared to have been a root of one of tlie 
Aroidece, ; fatal results ensued. i 

In 1886 the Civil Surgeon of Dibrugaiii forwarded to the Chemical 
Examiner, Bengal, some portions of raw Bish Kachii tubers and leaves 
with the following statement. “ A cooly woman administered some of the 
fried Kaohu to another sick cooly on the same garden, bat the man 
exj^riencing a burning sensation in his mouth instantly spat it out. A 
pig ate what was so thrown away and died in an hour. A second pig was 
experimented on with some of the same stuff, and fatal results also 
supervened.” During the course of the same year a second case of 
poisoning by Kachu was referred to the Chemical Examiner’s Depart- 
ment ; in this case slices of Kachu tubera were introduced into a jar 
containing “goor.” The symptoms induced were sufficiently urgent to 
• A Manual of Medical Jurisprudenoo for India. * 
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necessitate admission of the person into the Medical College Hospital ; the 
stomach-pump was used as the symptoms were those of irritant poisoning. 
Recovery ensued. ' , 

The European A. mcLculatum has Ibeen analyzed by Bucholy and Enz, 
and the American variety by D. S. Jones. According to the editors of 
the National Dispensatory, Jones proved the presence of sthrcb, 'sugar, * 
gum, albumen, resin, fat, and extractives, besides the volatile acrid prin* ^ 
ciple, which is soluble in ether. Enz in 1858 obtained also saponin, 
while Bird believes that a volatile alkaloid may be present.^’ 

The tubers employed by us in our experiments wei*e kindly supplied 
by the Civil Surgeon of Dibrugarh, and Were of the variety known 
locally as Bish Elachu and similar to those used in the case which he had 
referred to the Chemical Examiner. We made over a tuber to Dr. King, 
F,^ R. S., Superintendent of the Royal Botanic Gardens, Calcutta, for 
identification. Dr. King informs us that it is most probably a species 
of Alocasia or Colocasia. But the leaves of the species of these genera 
are so much alike that it is impossible to identify tliem without flowers. 

In our experiments the tubers were first peeled ; during tliis opera- 
tion, considerable irritation was experienced about the hands, but there 
was a complete absence of any irritative action on the olfactory organs 
or conjunctive©. This fact appeared to us to point towards the non- 
volatile nature of the active principle. In a ])rcliiniriary experiment we 
tried the cfTect of an injection of a portion of a tuber into a cat’s stomach ; 

8 grammes of a peeled and fresh tuber were rubbed down with about 
15 c. c. of water and the mixture strained through muslin. The turbid 
fluid thus obtained was injected into a small healthy cat’s stomach at 
1.8 V. M. ; at 1.22 V. M. the cat was a little restless, but this soon passed 
off, and, as far as wo were able to ascertain, no ill-effects subscquenl.ly 
ensued as a result of the injecl.ioii. There was no question about tlje 
activity of the sample used in this experiment, because a minute fragment 
applied to the tip of tlio tongue caused in a very short time acute 
lancinating pain, wln’ch continued for a considerable period. 

In order to obtain an alcoholic extract, the peeled and sliced tubers 
wera strung on wire and exposed to the air to dry. The dried slices were 
then easily reduced to powder. The powder was packed in a percolator, 
and exhausted with hot GO O. P. alcohol. The alcohol having been driven 
off by the beat of a water-bath, the viscid extract remaining was examin- 
ed as follows. A portion was mixed with bread and given to a mouse 
without any effect. A large portion of the extract was treated by Stas’s 
process for the extraction of alkaloids, and the ethci^efil extract given 
to a mouse with negative results. In these experiments we observed 
that, while the fresh tubers caused a marked physiological action when 
15 ' 
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applied to the mucous mombra>ne of the lips or tongue, the dried tubers 
were practically inert. The alcoholic extract, as well as the extract 
obtained by Stas’s process, were without the least action on the tongue. 
We also tried the effect of an extract obtained by cold alcohol, and in 
which the alcohol had been driven off by spontaneous evaporation, on a 
mouse without producing any symptoms. This extract was also without 
physiological action on the tongue. A glycerin and an ethereal ex- 
tract, prepared by macerating the fresh tubers in the cold with those 
menstrua, also yielded negative results. 

We now tried the effect of distilling the fresh tubers with water. 
The distillate had no acrid taste : it contained only traces of hydrocyanic 
acid. The symptoms produced by the introduction of the commoner 
varieties of arum tubers into the stomach cannot be explained by the 
presence of hydrocyanic acid. The production of hydi*ocyanic acid on the 
distillation of organic vegetable matter with water is by no means rare : 
ordinary linseed meal indeed yields traces of that acid on distillation 
with water. It is possible, however, that certain varieties of arum may 
contain a large amount of prussic acid, as for example the A. segumum 
of the West Indies, which is stated to furnish a juice, two drachms of 
which has proved fatal in a few hours.* The tubers left in the retort 
after distillation with water were still physiologically active, indicating * 
that the active principle was not dissipated by more boiling with water. 
Natives in using arum for culinary purposes frequently add an acid 
vegetable,, or fruit, such as tamarind. We tried the action of certain 
acids on the fresh tubers, and ascertained that boiling with water 
acidulated with hydrochloric acid for a very short period rendered the 
tubers quite inert, when a fragment was applied to the tongue. Dilute 
nitne aciA also acted in a similar manner. The action of acetic acid on 
the other hand was ver}^ much feebler, and the acid had to be stronger in 
order to produce any decided diminution in activity. So far, our experi- 
ments had been in the highest degree unsatisfactory ; as far as we wore 
able to judge from the evidence at our disposal, thei'e could be no reason 
to doubt that the arums as a farail}*’ did contain a principle capable of 
inducing toxic symptoms when introduced into the system. Most of 
the works we had consulted ascribed the poisonous effects to a volatile 
principle. Our experiments indicated that, while drying the tubers 
without artificial heat deprived them practically of all activity, exposing 
them to the temperature of boiling water for at least half an hour 
at the most only very slightly diminished their activity. As far as we 
were aware, there was no toxic principle known which exhibited similar 
reactions with reagent. 3 . We again tried the effect of the fresh tubers 
* Woodman and Tidy’s ** Forensio Medicine.” ' 
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and leaves (which we also proved to be highly active when applied to the 
tongue) on a pig, a rabbifc, and a guinea-pig, but with negative results. 
Although we took the precaution to starve these animals before giving 
them the leaves and tubers, there is a considerable doubt in our minds 
whether the rabbit and guinea-pig ever ate any of the arum ; the pig 
certainly did eat a small portion of a leaf, but, although it must have 
been very hungry, it refused a mess of chopped tubers, bran, and sugar. 
There is thus in these experiments some unoertainty. We were parti- 
cularly anxious to try the effect of the fresh tubers on a pig, because we 
had the very circumstantial note from tlie Civil Surgeon of Dibrugarh, 
in which it is stated that two pigs had been killed by eating some of the 
same tubers as those with which we had experimented. 

A rough analysis of the ash indicated the presence of a large amount 
of potassium and magnesium ; calcium was also present, but wo failed 
to obtain indications of sodium. The acids consisted of carbonic, 
phosphoric, and hydrochloric, with traces of sulphuric acid. We also 
obtained from the dried tubers very marked quantities of potassic nitrate, 
80 that when they had been incinerated they behaved very like tinder, 
containing salt-petre. The examination of the ash thus failed to afford 
us any clue to the physiological action of the fresh tubers. 

It now occurred to us that possibly the painful effects produced by 
arum when in contact with the tongue &o. might be duo to mechanical 
causes. A microscopic examination of a section of a tuber revealed the 
presence of very numerous bundles of needle-shaped crystals ; and we also 
found similar crystals in the loaves and stems. These crystals were seen 
under the luicroscope to be insoluble in cold acetic acid, but easily soluble 
in cold diluted nitric or hydrochloric acid. Caustic potash was without 
action. A tuber was boiled, and sections made when cold ; on micros- 
copic examination crystalline bundles were still visible. The presence of 
raphides in the cells of plants is well known ; even in the arum they 
have been before observed. Dy mock mentions needle-shaped crystals in 
the parenchyma of the A, syloaticuni ; and in the nettle tribe stalked 
crystolithos have boon described suspended in the cells. But, as far as 
wo are aware, the significance of these needle-shaped crystals in the 
arum has not hitherto been rocoguized. There appears to ns to be no 
reason to doubt the fact, that the whole of the physiological symptoms 
caused by arums are due to these needle-shaped crystals of oxalate of 
lime, and that the symptoms are thus due to purely mochauical causes. 
Bearing in mind the action of reagents on calcic oxalate, the reason why 
mere boiling the tubers in water failed to deprive them of their activity 
is explained by the insolubility of oxalate of lime in water. Again, the 
action of dilute acetic acid, even at a temperature of lOO'^ 0., in slightly 
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lessening the activity cft the tubers is due to the very slight solubility of 
oxalate of lime in that acid. And, lastly, the complete loss of all physio* 
logical action > when the tubers were treated with dilute nitric or hydro- 
chloric acid is evidently due to the ready solubility of calcic oxalate in 
those mineral acids, . And these assumptions, as we have already indicated, 
were fully demonstrated by the microscopic examination of sections of 
the tubers treated with the reagents we have mentioned. One point, 
however, remains to be explained* We observed that, on drying, the tubers 
lost practically the whole of their physiological activity. Clearly there 
could have been no loss of oxalate of lime on desiccation, and as a matter 
of fact we found as many crystals on microscopic examination of dried 
arum as we had found in the fresh tubers. Wo explain this apparent 
anomaly in the following simple manner. In the frcsli condition of the 
tubers, llie bundles of crystals of oxalate of limo arc cone-shaped, more or 
less, the sliarp points covering a wudo area, and forming tht^ base, but, in the 
drying of the tubers, the needles appear to arrange themselves more or less 
])arallel to one another, and the sharp points thus cover a smaller area. 
And thus, instead of each crystal acti?^g as a separate source of irritation 
and penetrating the tissues, the bundles act as a whole. It is well-known 
that fine!}' chopped hair when given 'with food will cause death by setting 
up uncontrollable diarrhoea. The hairs covering the legumes of the 
Mnruva prun'ens (cow^age) arc described as straight, quadrangular pris- 
matic, and sharply pointed at the apex, 3 mm. long, and thus easily 
penetrate the skin, causing intolerable itching, which is greatly 
increased by washing and rubbing. Cowage, as is well known, has 
long been used as a vermifuge, under the idea tliat its prickly sotm, 
wdiieli irritate the skin so severely and are so difficult to detach, 
'W’ouiid and injure the worms, and either kill them or promote their 
expulsion.* Apparently 'with a .similar object A. tortnosuiu is used to 
kill worms which infest cattle dimng ihe rafns. Lastly, wo liav6 an 
example of finely divided mineral matter causing local iiTj’tation, in the 
so-called bill diarrhoea at Dhurmsala, wliich is apparently produced by 
the use of water containing vciy fine scales of* mica.f 

The usual symptoms produced by arum when administered to the 
Imraan subject are great local irritation, swelling of the tongue, convul- 
sions, dilated pupils, insensibility, and coma.J With these symptoms it 
might be argued that a mechanical theory for the action of arum would be 
untenable. It might be conceded that local irritation of the mouth would 
be produced by arum ; but objected that, directly the vegetable entered 

* National Dispensatory. 

t !Mficimiiisira’ri 8tli Ileport on J’otablo Waters in Bengal, Appeiidix, p. 41. ^ 

X Wootlnmn and Tidy’s Toxicology. 
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the stomach, it would be acted upon by the gastric juice containing free 
hydrochloric acid, — and that acid, as is well-known, is a ready solvent for 
calcic oxalate, — so that, before the vegetable matter containing the needle- 
shaped crystals could enter the intestine, it would have lost its mechani- 
cal irritative properties. In answer to this we would merely remark, that, 
when mechanical irritation of the stomach is carried beyond certain 
limits, so as to produce pain, the secretion of the gastric juice, instead of 
becoming more abundant, diminishes or ceases entirely, and a ropy mucus 
is poured out instead.* And it also appears likely to us that the great 
irritation produced in the mouth would react upon the stomach ; for, 
according to experiments by M. Blondlot, the quantity of the secretion 
seems to be influenced also by impressions made on the mouth.t We 
thus fail to see any reason why the arum tissues loaded with needle- 
shaped crystals should not enter the intestines. Once in the intestines, 
the mechanical effects of the crystals would be to induce convulsions, 
dilated pupils, and coma ; all of which symptoms are often caused by the 
mechanical irritation of intestinal worms. 

This theory of the mechanical action of the arums, which we 
advanced in 188G, has since, apparently, been independently adopted by 
Herr Stahl, who, at a recent meeting of the Jena Naturalists’ Society, 
read a paper on the significance of those excreta of plants which are 
known as raphidos, and arc so often met with in the cells in large quantity. 
From experiments this investigator inferred that they were a protection 
to plants against being eaten by animals. Many animals avoid plants with 
raphidesjor eat them reluctantly ; and some animals, e. g., snail species, in 
eating plants that have raphidos, select those parts that are without the 
crystals. Many plants held for poisonous, e. g., Arum maculatumy owe 
their burning taste simply to the very numerous raphides, which, forced 
out of tlieir cells, enter the tongue and palate. The juice obtained by 
liltratioii has quite a mild* taste.J 

* Kirke’u PliyBiology. 

t Ihid. 

“ Nature,” Doc. 29bh, 1887, 
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t Ibid. 
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V. — Notes on Indian Rhthchota; Hl'tickoptera, No. 4, 

Btj E. T. Atkinhon, B. A. 

[Received Doccmber 26th, 1887 ; — Read January ^th, 1888.] 

Div. Nezabia. 

En. Hem. v, p. 63 (1876). 

a. 6. c. as in Hoplistoderaria (p. 6G). 

d. as in Catacantharia (p. 70). 

e. Entire feet, or at lenst the geniculce, pale, flavescent or vircs- 
cent, rarely pictured or sprinkled black : antennoa rarely to a very great 
part, black ; rostrum never entirely black : membrane rarely blackish. 

f. Body greenish, very rarely incarnate, above entirely densely, or 
very densely, punctured ; punctures concolorous : membrane colourless : 
venter without a furrow, second segment spinoso or very distinctly 
tuberculated, tubercle higher than the racsostethium which is not ele- 
vated : margins of pronotum neither levigate nor, unless at the very extre- 
mity of the lateml margins, very slightly reflexed : tibiae above flattish 
or sulcated : dorsum of abdomen greenish, or, in dead specimens, flaves- 
cent, very rarely anteriorly black : auterior lateral margins of' the 
pronotum, never, unless very narrowly, and then more broadly beneath 
than above, black. 

Genus Acrosterxum, Fieber. 

Eur. Horn., p. 79, 331 (1861) ; Stal, En. Hem. v, p. 63, 90 (1876). 

Broad, oval ; head semioval, broadened at the oyesi, without a black 
spot or small line beneath before the eyes at the antennit'croiis tubercles ; 
frontal callus continued through, anteriorly narrower : eyes iMibust, ocelli 
large : jugular plates low, margined, anteriorly scarcely lobiiliite, as loug 
as the bast^ of the rostrum : pronotum transversely scxaugular, flatly 
convex, margin slightly carinate, straight; corium exarc iiate ; venter 
rather densely and di.stinetly punctured, levigate in the middle. 

225. AcROSTBRNr.M OKAMINETM, Fabricius. 

Cimez gramineuf^, fabr., Mant. Tns. ii, p. 295 (1787) ; Eiifc. Syst. iv, p. 12() 
(1794); Syflt. Hhyng, p. 176 (]803}. 

Cimez seladonius, Fabr., Eiit, Synt. iv. p. 114 (1791); Syst. Rhyag. p. 170, 
(1803). 

Acrosternum ^ramineum, Stal, Hem. Fabr. i, p. 31 (1868); En. Hem. v, p. 90 
(1876). 

rT, 9 . Body small, entirely green, immaculate ; above a little more 
obscure, beneath a little paler (0. gramincm^ !&abr.). Head flavescent, 
antennae fuscous at the apex : pronotum virescent, anteriorly flavescent : 
Bcutollum flavescent, with a of white dots at the apex : hemelytra 



119 


1888.] E. T. Atkinson — Notes on Indian Rhjnobota. 

virescent with a flavescont streak before the margin ; wings white : 
body virescent (0. Fabr.). Above yellow- virescent, beneath 

with antonnea and feet sordid yellow- whitish : second and third joints of 
antenned snbeqaal in length : scutellum with a small snbcalloas whitish 
spot on both sides, at the apex : extremity of the apical angles of the 
abdominal segments, black, somewhat acutely prominulous (Stdl), Very 
closely allied to A. incertum. Sign., differing only in the points noticed. 
Long, 9 ; broad, 5 mill. 

Reported from India : Utakamand and Calcutta, 

Genus Nezara, Am. & Serv. 

Hist. Nat. Ins. Hem. p. 143 (1843) ; Sial, Hem. Afrio. i, p. 82, 192 (1804) ; 
Ofvors. K. V.-A., Forh., p. 630 (1867); Eu. Hem. ii, p. 40 (1872) ; v, p. 63, 91 
(1876). Inoludes Rhaphigastert Dallas, i)t, List Hem. B. M. i, p. 274 (1661) j Walker, 
Cat. Hot. B. M. ii, p. 356 (1867). 

Body oval or obovato : head flat, ovate, rounded at the apex, lateral 
margins soiriewhat siimated, lobe continued through in the middle : first 
joint of ro.<?trum’ not extending posteriorly beyond the bucoulco, some- 
timSi somewhat shorter than the bucculai : first joint of the antennae 
barely reaching the apex of the head : anterior lateral margins of the 
proTiotuTii rarely very slightly reflexed or somewhat callous, anterior 
margin siuuated between the eyes, behind the eyes on both sides trun- 
cated, very rarely slightly callous in the middle : frena continued be- 
yond the middle of the scutellum : inesostethium carinate ; venter 
tiiberculate or spiuose at the base ; head beneath, before the eyes at the 
antennifei’ous tubercle, marked by a black spot or small line : tibiae 
above very often furrowed. 

226. Nkzara viriduTiA, Linnaeus. 

Pentatoma smarngdida, L(?ou Dufonr, Iloch. p. 157 (1833). 

Neanra aniuragd^du, Am. & Borv., Hist. Nat. Ins. Horn. p. 144 (1843) j Fieber, 
Enr. lleiii. ]>. 330 (1861). 

Rhaphiiin^ilcr prasihusy Dallas, Tiist Hem. i, p. 274 (1851) : excl. syii. Linn. 

Peniaiomn (Neznra) amaragd ida, (lumn, Sagva Hist. Cuba, Ins. p. 373 (1857). 

Kczftra MuJs. and Boy, l*un. Tent. p. 295 (IS^iO) ■ o\id. syn. Linn. 

Kviara ririJnla, Slal, Hcmii. Afric.,i, p. 193 (1861) ; llcrii Fabr. i, p. 31 (1868) ; 
En. Hem. ii, p. 41 (1872) ; v, p 91 (1876): Mayr. lb;i.sf Novara, p. 67 (1860) ; Dis- 
tant, A. "M. N. H. (*’> s.). p. (1879) ; Biol. Cunt. Am. Hem. p. 78 (ISSO) : White, 
Ent. Mon. xiv, p. 276. (1879). 

Vnr. a. ; — Cimex snunugdvl us, Fabr., S} st. Ent. p. 711 (1775) ; Spec. Tiis. ii, p. 
854 (1781) ; Aliint. lus. ii, p. 292 (1787) ; Em. S\pt. [y, p. 109 (1791) ; Syst. Kliyiig, 
p. 1G7 (1803) : Cimclin, ed. Byst. Nat., i (4), p. 2153 (1788) : Wolff, Ic. Ciiii. ii, p. 56, 
t. C, f. 63 (1801). Madeira, India. 
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Cimeai spiranSf Fabr., Exit. Syst. Sappt. p. 533 (1798) : Syst. Bhyng. p. 167 
(1803). West India Islands. 

Cimex viridissimus^ Wolff > 1, c., p. 65, t. 6, f. 52 (1801). India. 

Pentatoma unicolor, mbsericea, leei, tripunctigera, proxima, chinfinttia, chloria, 
chlorocephala, propinqua, and herylina Wostw., Hope, Cat. Hem. i, p. 38-39 (1837) : 
from Java, India, Capo St. Vincent, Teneriffe, Gliina, Sierra Loone, Brazil, and 
Fnna respectively. 

Rhaphigaster smaragdulus, Kolen., Mel. Ent. iv, p. 55 (1846). 

Pentatoma pUcaticollis, Lucas, Expl. Alger. Ins., p. 87 ; Ile'm., t. 3, f. 9 (1849). 
N. Africa. 

Rhaphigaster siihsericcxis, Dallas, List. Hem. i, p. 276 (1851). N. Bengal. 

Var. h, : — Cimex torquatus, Fabr., Syst. Ent. p. 711 (1775) ; Spec. Ins. ii, p. 868 
(1781); Mant. Ins. ii, p. 291 (1787); Ent. Syst., iv, p. 108 (1794) ; Syst. Bhyng., 
p. 166 (1803) : Gmelin, 1. o., p. 2150 (1788). 

Pentatoma Jlavicollis and Jlavicorms, Pal. Bean 7., Ins. Hem., p. 185, t. 11, f. 4 
(1806). 

Rhaphigaster torqnatus, Herr. Schaff., Wanz. Ins., iv, p. 100, t. 162, f. 447 (1839). 

Var. c. : — Cimex viriihdus, Linn., Syst. Nat., 10 ed., p. 40: (1758) ; JMns. Lud. 
XJlr. p. 172 (1764) ; Fabr., Syst. Ent. p. 710 (1775) ; Spec. Ins. ii, p. 354 (1781) ; 
Mant. Ins. ii, p- 291 (1787); Ent. Syst. iv, p. 109 (1794); Syst. Bhyng. p. 166 
(1803) : Gmelin, 1. c, p. 2150 (1788). 

Cimex hemichloris, Germar, Silb. Rev. v, p. 166 (1837). ^ 

Rhaphigaster orhis, Stal, Of vers. K. V.-A. Fbrh., p. 221 (1853). 

cT , 9 . Somewhat narrowly obovate ; varying in colour ; through- 
out densely punctured ; with a very obtuse, broad, levigate, ventral ridge • 
third joint of the antennas at the apex, and almost entire 4 — 5 joints, 
brunnescent : extremity of anterior lateral margins of the pronotum, 
also margin of venter, pale substraniineous : extremity of apical angles 
of the segments of the abdomen and a minute spot or small lower line on 
head before the eyes, black (Stdl). Long, 12 — 16 ; broad, 6 — 9 mill. 

Var. a. ; — First joint of antennee green, fuscous at the apex ; se- 
cond fuscous, green at the base ; third entirely fuscous : head rounded, 
entire, eyes testaceous : margin of pronotum flavoscent : scutellum 
green with three very minute, yellow, basal dots ; abdomen greenish, 
ventral line flave scent : ieet vivescent {O. smaragdulus, Fahr.), Above 
broadly greenish ; scutellum immaculate, a little more obscure at the 
base : 3 — 4 joints of antennae at apex and entire last joint, purple 
(Wolff, 1. c.). Westwood’s species vary chiefly in the coloration of the 
antennae. 

Var. h . : — ^Above green ; head and margin of pronotum anteriorly, 
flavescent or sordid stramineous : antennae variegated rufous and green 
((7. torquatus, Fabr.). Green ; anterior half of head and thorax, three 
or five spots at the base of the scutellum, and the margin of the abdomen, 
yellow {Herr. Schdff.). 

Var. c. : — Above sordid stramineous : two basal spots on the head, 
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three anterior sppts on the pronotnm, three anterior spots and apex of 
Boutellum, also spot behind the middle on the hemelytra, virescont. 

For the full synonymy of this remarkable cosmopolitan insect, re- 
ference may be made to Sti,l (E. H. ii, p. 41) or Distant (1. c.). It 
is found throughout North and Central America, and as far south as 
Cayenne, in all Europe, all Africa including the adjacent islands, Corea, 
Japan, China, India, the islands of the E. Archipelago, Australia, and 
New Zealand. The Indian Museum possesses specimens from almost 
all parts of India. 


Div. Htllaria. 

a. h, c. as in HopUsioderaria (p. 66). 

d. as in Catacantharia (p. 70). 

e. as in Nczaria (p. 118). 

/. Body varying in colour, sometimes entirely virescent and adorned 
with concolorous punctures, if so, the anterior and anterior lateral mar- 
gins of the pronotum are levigate, elevated or callous, or the head not, 
unless very remotely and finely, punctured, or the mesostothium ele- 
vated and not lower than the basal tubercle of the venter, or the tibiss 
obtusely rounded, or the venter furrowed, or the anterior lateral margins 
of the pronotum black : dorsum of abdomen rarely greenish, oven in 
greenish species, generally croceous, rufescent or black. 

g. Venter without a furrow : tibiso above generally margined or 
furrowed : lateral angles of pronotum produced in a long, acuminate, 
spiniform process : head without black points arranged in several longi- 
tudinal rows. 


Genus Sab^.its, Stal. 

Ofvers. K. V.-A. Fiirh. p. 613 (1867j;p. 632 (1870); En. Hem. v, p. 63, 92 
(1876). 

Body obovate : head moderately inclined, gradually narrowed for- 
wards, slightly sinuate on each side before the eyes ; tylus and juga of 
equal length ; bucculre continued through, slightly elevated ; ocelli 
rather near the eyes ; rostrum extended somewhat behind the last coxee, 
first joint on a level with the bucculae, second joint scarcely longer than 
the third ; first joint of antonna3 as long as, or barely extending beyond, the 
apex of the head, second joint shorter than third : pronotum moderately 
declined before the middle, anterior margin scarcely elevated, anterior 
lateral margins obtuse, basal margin straight, basal angles spinosely 
produced : scutellum moderate, somewhat narrow at the apex, frena 
extended somewhat beyond the middle of the scutellum : apical 
angle of corium rounded : mesostethium distinctly carinate ; metaste- 
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thinm not elevated : odoriforons apertures continued in a farrow that 
passes into a ridge : extremity of angles of abdominal segments promi- 
nulous ; second ventral segment prominnlous, in the middle at the base, 
in an obtuse tubercle ; tibiea rounded, above convex, only towards apex 
obsoletely flattish or subsulcate {Stdl), 


227. Sabjeus 8PINOSTJ8, Dallas. 

Bhaphigaster spinnsuj*, Dallas, List Horn, i, p. 278 (1851). 

Rhaphigaiiter hitweruhV, Dallas, List Horn, i, p. 278 (1851) ; Walker, Oat. Ilet. 
ii, p. 364 (1867). 

8ah<eu8 spinosm, Stal, Ofrera. K. V.-A, Forh. p. 632 (1870) ; En. Horn, v, p. 92 
(1876). 

9 . Above green, very thickly and rather coarsely punctured : pro- 
notum with the lateral angles produced into acute spines ; membrane 
transparent, colourless : margins of the abdomen with a small black 
point at the postenor angle of each segment : rostrum pale yellowish 
green, with the apex of the last joint, black : anteniieo with the two 
basal joints, green ; the third with the basal half green, the apical half 
black (Dallas). Long 16|- ; humeral breadth, 12i,mill. 

Reported from Philippines, Assam. 

Genus Htllus, St&l. 

Ofvera. E. V.-A. Forh. p. 613 (1867) ; En. Horn. v. p. 63, 92 (1870). 

Body broadly obovate ; head much inclined, slightly sinuate on both 
sides before the eyes, thence somewhat narrowed, rounded at apex ; 
tylus scarcely longer than the juga, lateml margins somewhat obtuse ; 
bucculm continued through, moderately elevated ; ocelli near the eyes ; 
rostrum extended somewhat behind the last /3oxa3, first joint on a level 
with the bucculae, second joint longer than the third ; first joint of the 
antenn© not reaching the apex of the bead, second joint shorter than the 
third : pronotum rather declined anteriorly, anterior margin narrowly 
and distinctly callously elevated, scarcely truncate behind the eyes, 
anterior lateml margins very obtuse, convex, basal margin very broadly 
somewhat sinuate, lateral angles spinosoly produced : scutellum some- 
what short, almost equally broad and long, naiTow at the apex, frena 
extended beyond the middle of the scutellum : extremity of apical 
angle of the corium rouuded : base o5 venter unarmed, neither sjuiioso, 
nor tubcrculate : mesostethium distinctly carinate : apical angles of the 
abdominal segments acutely very slightly prominulous ; tibiro furrowed 
above (Stal). 
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228. Htllus flobens, Walker. 

Mormidea florens. Walker, Cat. Het. ii, p. 263 (1867). 

Hyllua (sruginoaus, Hagland, Stettin Ent. Zoit. zxix, p. 160 (1868). 

Hyllua florenSf Bt&l, En. Hem. ▼, p. 92 (1876). 

Deep green, broad, oval, roughly punctured ; under side and logs 
pale : head above ochracoous, bordered with black and BometimeB with 
black sutures between the juga and the tylus which are of equal length : 
rostrum extending a little beyond the hind coxsd, tip black : antennse 
black, slender, full half the length of the body ; first joint green, not 
extending to the front ; third longer than the second, shorter than the 
fourth ; fifth as long as the fourth : pronotum smooth along the fore 
border ; spines black, stout, acute, very long, very slightly ascending : 
scutellum with a round pale yellow aincal spot : abdomen beneath with 
a pale luteous disc and with black marginal spots : legs slender ; tarsi 
luteous : membrane brown. (Walker), Body long. 8 J mill. 

Beported from Sumatra, Malacca, Siam, Burma. 

Div. Plautiabia. 

En. Horn, v, p. 63, 64 (1876). 

a. h. c. as in lloplUtoderaria (p. 66). 

d. Lateral angles of the pronotum generally not, or rarely very 
slightly, prominulous, not acuminate, rarely strongly produced and 
acuminate, if so, the head is furnished with black punctures arranged 
in panilhd longitudinal rows. 

c. Venter generally tuberculate or spinose at the base, the tubercle 
touching, or somewhat so, the elevated me.sostethium ; spino, when pre- 
sent, long and depressed ; niesostetliiura not lower than the basal tuber- 
cle of the venter when present: ridge on moso.stothium posteriorly 
soniotiine.s citlier ainpliiied or thickened landwards : tibiie above flat and 
margined or distinctly fiirrowetl : third joint of the rostrum sometimes 
longer than the second. 

f. Head moderate, not, or not so strongly, impi*essed between the 
eyes and the oe( 3 lli : corinin and scutellum rarely somewhat equal iu 
length, and froiia rarely shorter by half than the ECtffcelliim, if so, the 
ventral spiracula and the space around them are black : basal tubercle 
of venter absent, or not extended in a spine. 

g. Entire body or the greatest part virescent, rarely incarnatoly 
virescent : frena extended beyond the middle of the scutellum : the 
anterior and the anterior lateral margins of the pronotum not, or only 
slightly, callously elevated : metastethium and basal tubercle of the 
venter equally highly elevated, the latter touching, or somewhat so, the 
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metastetliiQm : second and third joints of the rostrum equal, or some* 
what so, in length, the third joint neYer longer than the second : ventral 
spiracnla generally conoolorous, very rarely black : tibiee above nar- 
rowly and slightly sulcated, or somewhat so. (Stdl), 

Genus Plautia, Stal. 

Rem. Afric. i, p. 82, 191 (1864); Ofvers. K. V.-A. Forh. p. 614 (1867); Bn. 
Hem. ▼, p. 64, 92 (1876), 

Body broadly obovatc : head flat, rounded at the apex, slightly 
sinuated on both sides before the eyes, tylus about as long as the 
juga ; rostrum produced a little behind the last pair of coxw, first 
joint not extending beyond the bucculuo posteriorly, second joint a 
little shorter than the third: first joint of the antenna? not reaching 
the apex of the head, second joint never longer than the third : 
anterior lateral margins of the pronotum entire, not callous, anteriorly 
entirely callous, levigate, not or barel}’ truncated on both sides behind the 
eyes ; scutellum shortish, frena continued somewhat beyond the middle : 
mesostethium carinate; venter punctui^d, basal tubercle very obtuse, 
somewhat broad, • slightly elevated, not somewhat compressed, very 
obsolete ; metastethium less elevated ; coriaceous part of the heinely tra 
beneath (costal limbus generally excepted) sanguineous, or more or less 
incarnate, above also generally more or less distinctly incarnate : tibi» 
sulcated above. (6VdZ). 

229. Plautia fimbrtata, Fabricius. 

Cimea fimhriatufit Fabr., Mant. Ins. ii, p. 295 (1787); Ent. Syst. iv, p. 121 
(1794) ; Sjst. Khyng. p. 175 (18U3) ; Herr. Bcbiiff., Wanz. Ins. v, p, 63, t. 164, f. 
605 (1839). 

Pentatmna fimhriolatum, Herr. Sebaff., Wanz. Ins, vii, p. 102, f. 768 (1844). 

Pentatoma fimbriata^ Dallas, List Hem. i, p. 251 (1851) ; Walker, Cat. Het. di, 
p. 298 (1867). 

Pentatoma crosaota^ Dallas, List L c. p. 252 ; Walker, Cat., 1. c. p. 300. 

Plautia Jimbriata, Stal, Hem. Afrir. i, p. 191 (1864) ; Hem. Fabr., i, p. 32 
(1868) ; En. Hem. v, p. 92 (1876; ; Distant, A. M. N. H. (5 s.) iii, p. 45 (1879) ; 
Trans. Ent. Soo. piidtl5 (1883). 

Small : antennes pale, joints black at the apex : head, pronotum and 
scutellum green, punctured, immaculate : hemelytra greyish, with a 
median spot which almost forms a band, fuscous, exterior margin green : 
wings cinereous, spot at the base fuscous : beneath green with a me- 
dian line, yellow ; anus porrect, emarginate at the apex (Fabr.), 

cT. $ . P. crossota^ Dallas, has head, pronotum and scutellum bright 
green, rather thickly and finely punctured with brown : eyes black, 
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oodli red ; the heed bae m refty short black liiie on each side in 
the eyes below the' lateral margins : pronotnm with a totj slenderi 
reddish brown line on the. edge of each lateral margin^ the lateral mar^ 
gins straight : Boutellum with the margin of the apex whitish : ooriaoe- 
0118 portion of the hemelytra red, punctured with brown, with the outer 
margin green, punctured ; membrane transparent, with a large brown 
cloud at the base, in which are two darker brown spots : wings trans- 
parent, with the principal vein red : abdomen above crimson, very thick- 
ly and finely punctured, with the lateral margins bright green : body 
beneath green, very thickly and finely punctured, except oft the middle 
of the disc of the abdomen, which is yellowish, very smooth, and punc- 
tate ; lateral margins of the abdomen with a black point on the apical 
angle of each segment: legs green; tarsi testaceous; claws black: 
rostrum pale testaceous, with the tip black ; second joint considerably 
shorter than the third ; basal joint green, second pale greenish yellow ; 
third becoming fulvous towards the apex ; fourth and fifth fulvous, 
with the tips brown (Dallas). Long, 10 — 11 mill. 

The dor8un\of the abdomen varies testaceous, unmarked, or bro'^dly 
with two black stripes : in a Chinese example it is almost entirely 
black or suhviolaceous-black. 

Reported from Java, Eastern Archipelago, Japan, China, Siam 
Malacca, Silliat, Assam. The Indian Museum has specimens from Java, 
China, Assam, Sikkim, Calcutta. 

Genus Zanoib, St&l. 

Ofvers. K. V.-A. Fbrli. p. 614 (1867) i Bn. Hem. v, p. 64, 93 (1876). 

Differs from Nezara^ in having the body less broadly obovate ; he- 
mclytra above and beneath green ; membrane entirely colourless ; head 
generiilly leas densely punctured ; venter acioulately subrugose, not 
punctured, basal tubercle very distinctly elevated, anteriorly nngu- 
lut.ed and somewhat compressed, reaching but not higher than the 
metastcUnum which is strongly elevated and generally siiiuated poste- 
riorly. Differs from Flautia in the narrower body, head and scutellum 
longer and the scufcollura narrower at the apex. 


230. Zangib beryllus, Fobricius. 

Cime,» hBrylluH, Fabr., Mant. Ina. ii, p. 292 (1787)* But. Sysfc. iv, p. 110 
(1794) ; Syst. Rhyng. p. 168 (1803). 

Zangia heryUiis, StW, Hem. Pabr. i, p. 33 (1868) : StM, Bn. Hem. v. p. 125 (1876). 

9 . Suboval, pale somewhat sordid flavosoerit, shining, above less 
17 
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densely punctnlate, first and second joints of tbe antennae very pale 
virescent, third fuscous, virescent at the base, fourth and fifth testaceous, 
yellow- whitish at the base ; extreme margin of the head, two longitu- 
dinal lines, approached before the middle, posteriorly more distant, 
paiallel, a small line before the ocelli, also a lower line above the an- 
tenniferous tubercles, four minute spots on the pronotum at the anterior 
margin, six placed in a transverse row before the middle, also several 
behind the middle arranged iii an undulating transverse row, four 
minute basal spots on tbe scutellum, one marginal on both sides before 
the middle afid several posterior scattered ; spots and small transverse lines 
on the exterior limbus of the corium, a small spot on the pro- and moso- 
stothium situate towards the coxna, patch on the anterior angles of the 
proatet bium, a minute spot almost at the middle of the basal margin of 
the sides of the mesostetliinm, lateral marginal puncture on the motas- 
tethium, basal and extremity of the apical angles of the ventral seg- 
ments, narrow siibapical and subbasal band on the segments of the 
connexivum, also apex of rostrum, black: membrane sordid hyaline : 
anterior lateral margins of pronotum, and exterior margin of corium, 
anteriorly weakly orange. 

Head sliglitly sinuated before the eyes, somewliat nan'owed before 
the sinus, rounded at the apex, anteocular part shorter tluin broad at 
the base ; antenuao with the tliird joint scarcely twice longer tlian the 
second ; pronotum very remotely punctured before a wared row of 
black spots, more obscure behind the same row, entire anterior mar- 
gin narrowly elevated, lowest part of the anterior lateral nianriiiH 
a little reflexed, lateral angles scarcely prom inn Ions : scutellum almost 
thnee broader at tbe base than at tl)e apex of the freua : ])ectus remote- 
ly puncturjEid, a large, opaque, laieml spot not punctured : venter very 
finely punctured, smooth on the disc, second segment at the base con- 
vexly elevated in the middle: extremity of the apical angles of the 
segments somewhat prominulous: tibi® with a furrow continued 
tlirough (Stdl). Long, lo ; broad, 8 mill. 

Ilepoi'ted from India, Tranquebar. 

Div. Axiauastakia. 


En. Hem. v, p. 64 (1876). 

a. h. c. as in Hoplistoderaria (p. 66). 
d, e. /. as in FI antiaria (p. 123). 

g. Body flavescent, punctured black : foot sprinkled -vrith black or 
fuscous ; tibi® above broadly furrowed, or flat and mai^ned : ventml 
spiraoles and the space around them usually black : membrane infuscate, 
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Genus Diplostiba, Uailas. 

List Hem. i, p. 300 (1851) ; Walker, Oat. Het. ii, p. 391 (1867): StAl, Ofvers. 
K, V.-A., Porh, p. 522 (J867) ; En Hem. v. p. 64, 94 (1876). Inolndes Oarenoscaptua, 
Siguoret, A. S. E. F. (2 s.) ix, p. 341 (1851). 

Body elongate, broadest across the middle of the pronotum, thence 
attenuated posteriorly ; head large, longer than broad between the eyes, 
margins very obsoletcly sinuate, tylus and juga subequal in length, 
punctures arranged in longitudinal rows ; ocelli moderate, placed very 
little further from each other than from the eyes : an tonnes inserted a 
little in front of the eyes, about half the length of the body, 5-jointed ; 
basal joint very short, not reaching nearly to the apex of the head ; second 
joint shorter than the ‘ third ; the third joint shorter than the fourth ; 
the fifth shorter than the fourth, but longer than the third : rostrum 
stout, reaching tho base of the abdomen, inserted in front of the base of 
the antenno3, basal joint short, not reaching the base of tho head, second 
joint longer, third longest, fourth longer than the first but shorter than 
the second: pronotum hexagonal, iiumarginate, lateml margins round : 
ridge on the most)- and meta-stethium strongly elevated, robust, furnished 
with a deep furrow, elevated margins of furrow produced anteriorly 
before the first pair of coxoa, posteriorly behind tho last coxos, lobod ; 
basal tubercle of venter compressed : furrow of the orifices long : scutel- 
lum reaoliiiig a little l)oyond the middle of the abdomen with the lateral 
margins waved, ape.x very broad and rounded. Coriaceous portion of the 
liemelytrji with tlie apical margin very obli<iue ; membrane large with 
numerous longitudinal veins ; posterior lateral angles of abdominal 
segments slightly spinose : abdomen beneath with an obtuse median 
longitudinal ridge ; legs rather stout ; tarsi three- jointed ; basal joint 
as long as the two following taken together. 

2^11. Diplostira VALTPA, Dullas. 

Diplnstira I'aUda^ Diiil.'is, List TImn. i, p. 301, t. 10, f. 6 (1851) ; Walker Cat, 
Ilet. ii, p. 31)1 (18r.7) : Stal, Bn. Horn. v. p. 9t (1^76) ; Distant, A. M. N. H. (5 s.) 
iii, p. 45 (1K79). 

Carenoscapfua marulipea^ Siprnorot, A. S. E. P. (2 s.) ix, p. 341 t. 10, f. 10 ; 
Walker, 1. c. iii, p. 575 (1868). (1851). 

? . Testaceous, shining, more or less punctured with brown : head 
with the lateral margins black, and wdth six piincfurorl, blackish brown 
longitudinal lines, i)laced two on the fylus and which moot at the middle 
of the vertex, and two on each of the juga, mcctijig ;itthc ocelli : proTio- 
tum orange testnceoiis, thickly and coarsely puncl ured wbh dark browm ; 
the punctures becoming confluent on the posterior portion of the disc 
forming a broad blackish brown baud, indistinctly clouded with testace- 
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ous ; tlie postero-lateral margins are testaceous, coarsely punctured with 
brown : scutellum orange testaceous ; the base impunctate, with the 
lateral margins strongly punctured with blackish brown, and four punc- 
tured blackish brown spots across at the margin of the pronotum; the apes 
rather finely punctured with brown ; the middle occupied by a broad, 
blackish brown, transverse band, interrupted in the middle : coriaceous 
portion of the hemelytra with the disc covered with rather coarse, con- 
fluent, brown punctures, so that only a few points of the testaceous ground 
colour appears; outer margin testaceous, with two longitudinal lines of 
blackish brown punctures ; membrane brown, semitransparent ; abdomen 
beneath testaceous, very thickly and finely punctured with brown, and 
clothed with fine, short, whitish hairs, with the median ridge impunctate, 
smooth and naked : pectus testaceous, more coarsely, but less closely 
punctured than the abdomen, naked, shining and somewhat rugose : legs 
orange red ; femora covered with round black points ; tibim with a black 
line down each of the ridges of the outer edge ; claws black : rostrum 
and antennas pule orange- red ; the apical joint of the latter palest 
{Dallas), 

Long, 25 — 27 mill. Reported from Silhat, Assam, Sikkim (mihi). 


Grenus Akiaoastus, Dallas. 

Dallas, List Hom. i, p. 221 (1851): Walker, Cat. Hot. ii, p. 209 (1867): StM, 
Ofvers. K. V.-A. Forh., p. 611 (1807) ; Eri. Hera. v. p. 04, 94 (1870). 

Body ovate : head longer than broad between the eyes, rounded at 
the apex, tylus and juga subequal in lengtli, lateral margins distinctly 
sinuated ; eyes very proininulous, globose : ocelli large, placed close to 
the eyes ; basal joint of tho antennm short and stout, not reacliing tho 
apex of the head ; second joint more than twice the length of the first, 
but shorter than tho third ; rostrum very long, reaching tho middle of 
the third ventral segment, inserted close to the apex of the head ; basal 
joint shortest, reaching the base of the head ; second joint longer than 
the first, shorter than the fourth ; third longest ; anterior angles of the 
rostral canal produced downwards into two long, curved tusks, of which 
the points are turned a little hindwards and inwards : pronotum hexa- 
gonal, unarmed, margined anteriorly and on the sides, lateral angles 
rounded, not produced : scutellum large and long, reaching at least 
two-thirds the length of the abdomen, with tho apex broad and rounded : 
frena not reaching the middle of the scutellum : coriaceous portion of 
the hemelytra, much longer than tho membrane, reaching nearly to the 
apex of the scutellum ; membrane with longitudinal veins ; ridge on the 
meso- and meta-stethium varying in height and breadth, without ai 
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furrow : legs moderate ; tarsi 3- jointed, basal and apical joints about 
equal {Dallas). 


232. Axiagastus kosmarus, Dallas^ 

Amiagastus ronmarnsy DallnH, List Ilcin. i, p. 221, t. 8, f. 6 fl851) ; Walker, Cat. 
Het. ii, p. 268 ( 1867) ; Stal, Kn. Hem. v. p. 94 (1876) ; Distant, A. M. N. H. (6 s.) 
iii, p. 45 (1879). 

cf. Yellow, somewhat shining, rather finely and sparingly punc- 
tured with black : head with the margins, a lino down each side of the 
median and two longitudinal lines on the vertex, black : eyes brown ; 
ocelli reddish : pronoturn with the lateral margins and four spots placed 
in a transverse line near the anterior margin, black ; posterior margin 
blackish: scutcllum with two small black spots near the middle of tho 
base, a larger one on each lateral margin before the middle, and a large 
black patch before tho apex ; homelytra clouded with brown ; membrane 
brownish, semitransparent : margins of the abdomen banded with black 
and yellow, tho base and apex of each segment being black : abdomen 
beneath very finely punctured with brown ; stigmata black ; pectus irre- 
gularly punctured with black and brown : legs yellow ; femora with 
large, tibite with smaller, black points : rostrum with the extreme tip 
black : antenna} with the two basal joints yellow, the second with black 
points; third joint black, wdth the base yellow (Dallas). Long, 16 — 17 
mill. Walker (L c.) notes that the sides of the rostral canal are not 
spinose in the i : the length of the rostrum is variable, anteimno much 
more than half the length of tho body, and the joints to the fourth 
successively increase in length, 4 — 5 equal in length ; pale luteous spot at 
apex of the scutellum is very variable in size and shape. 

Reported from Siam, Philippines, Assam (mihi). 

Genus Astyanax, Stal. 

Offers K. V.-A. F6rh. p. 511 (1867) : En. Hem. v. p. 61, 94 (1876). 

Body broadly obovate : head much deflexed, slightly narrowed for- 
wards, slightly sinuate on both sides before the eyes, obtusely rounded 
at the apex ; tylus and juga eciualin length, lateral margins somewhat 
obtuse ; bucculi© rather elevated, continued through ; ocelli near tho 
eves ; rostrum extended somewhat behind the last pair of feet, first 
joint extending beyond the bucculeo ; first joint of antenna} not reaching 
tho apex of the head, second joint shorter than the third ; pronoturn 
much inclined forwards, anterior margin narrowly callously elevated : 
Bcutellum broad, a little longer than broad, somewhat shorter than 
abdomen, slightly narrowed hind wards behind the frena which occupy 
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a little moTO than one-fourth of the length of the sontelliim ; coriruu 
somewhat reaching the apex of the abdomen ; apical angle rounded : 
membrane with longitudinal veins : meso-stethium carinate : furrow of the 
odoriferous apertures continued in a gp^aduallj vanishing wrinkle or 
ridge: venter rather convex, unarmed at the base (Stdl)* 

Type, Scutellera triniaculata^ St. Farg. 

233. Asttanax trImaculatus, St. Farg. & Serv. 

Bcutetlera trimaciUataf St. Farg & Serv. Enc. M^th, x, p. 411 (1825). 

Qraphot>oma tt'imaculaia^ Germar, Zeitsebr. i, p. 54 (1839) ; Walker, Cat. Het. i, 
p. 69 (3867). 

HopListodera trxmaculatat Dallas, List Hem. i, p. 217 (1851) ; Walker, 1. o., ii, 
p. 265 (1867). 

Astyanaa t*‘imaculatai Stal, Ofv. K. V.-A. Fork. p. 629 (1870) j Bn. Horn, v, p, 94 
(1876). 

rf*. Pale testaceous, a little greyish; throughout finely punctured 
brown, the punctures form six longitudinal rows on the head : sides of 
prouotum spinosc : scutellum with three whitish impunctate spots, 
bordered brown, the apical largest, oval : last four joints of the antennaa 
long, almost equal : rostrum extending a little beyond the posterior coxes 
{ISt. Farg,), Long, 8| mill. 

Reported from Java, Philippines, Penang, Malacca, Burma. 

Genus Crith-eus, Stalja 

Ofvers. K. V.-A. Forh. p. 517 (1867) ; En. Ilom. v, 61, 94 (1876). 

Body oval, depressed : rostrum long, extended almost to the apex of 
the abdomen, first joint extending somewhat beyond the bucculce, third 
somewhat longer than the second ; head somewhat narrowed forwards, 
obtusely rounded at the apex, lateral margins somewhat acute, slightly 
sinuate behind the middle ; juga and tylus of equal length ; bucculm 
continued through, modei-ately elevated ; ocelli scarcely thrice farther 
from each other than fj’ora the eyes ; antenine somewhat slender, first 
joint not reaching the apex of the head, second joint shorter than tho 
third; anterior lateral margins of the pronoturn, reflexed, straight, 
anterior margin callous, scarcely truncate behind the eyes, lateral angles 
scarcely promiiiulous : scutellum moderate, narrow at the apex, frena 
extended beyond the middle of the scutellum : veins of membrane, 
simple : mesostethium carinate : mcbistetliiuni somewhat elevated, pos- 
teriorly emarginatc: furrow of the odoriferous apertures pa.ssing into 
a gradually evanescent wrinkle or ridge: abdomen slightly rounded on 
both sides, venter longitudinally somewhat flat in the middle, the extre-t 
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mity of the angles of the segments somewhat prominulous (8tdl). Allied 
to AiviagastuSf Dallas. 

234. Critheds lineatifrons, St&L 

Oritheus lineatifrons, St»l, Berlin Ent. Zoit. xiii, p. 229 (1869) ; En. Hem. r, 
p. 44 (1876). 

cf . Oval, pale sordid flavesccnt, above rather densely dotted black, 
the dots in patches on the pronotnm and scutellum in the form of irregular 
transverse lines: a smooth longitudinal line on the head and pronotum also 
two or four small spots arranged in a transverse row before the middle 
on the pronotum, ajjid a continued line within the anterior margins and 
the lateral anterior, smooth, this continued line ends within the row of 
densely accumulated black dots : dorsum of abdomen rufcsccnt, testa- 
ceous : head scarcely shorter than tlic pronotum, transversely, fmely,Bubru- 
gosc, marked beneath by black dots accumulated in abbreviated lines: 
antennuo slender, second joint distinctly longer than the first, third 
almost more than half longer than the second, fuscous near the apex : 
pronoium more tliaii twice broader than long ; scutellum posteriorly a 
little less densol)' piineturod, with three small basal spots and the extreme 
part of the basal margin smooth : heinelytra punctured fuscous-fermgi- 
nous, s[)rinkled witli a few small smooth spots ; membrane infuscate, 
veined fuscous : pectus sparingly dotted black, the dots accumulated 
here and tlici’C into some small spots : counexivum densely punctured 
black : venter s])aringly punctured ferruginous-fuscous, more sparingly 
punctured in the middle ; incisures, spiracles and transverse line behind 
the spiracles, black : aiial segment in strongly retusc on the disc, 
broadly and obtusely sinuate at the apex, sinus itself slightly emargi- 
nale in the middle, posterior angles produced in a short lobe which is 
ernarginatc at the apex ; femora remotely sprinkled ferruginous (Sfdl). 
Long, lU ; broad, 6 inill.^ 

• lieported from Burma. 

Geims Acesines, Stgl. 

En. Hem. v. p. 05, 94(1876). 

Head short, almost equally long and broad between the eyes, broadly 
rounded at the apex, vaguely punctured, not sinuated in the lateral 
margins ; pronotum vaguely punctured at the very narrowly levigate 
anterior margin, and at the somewhat acute and narrowly reflexed 
anterior lateral margins : scutellum moderate, shorter than the corium, 
posteriorly moderately broad : frena extended beyond the middle of the 
scutellum: rostium not extended behind the metastetliium, second joint 
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lon^r than the third : mesostothial ridge gradually thicker hind wards : 
nietastethium somewhat elevated, sezangular, sinnated at the base ; basal 
tubercle of venter distinct, augulately prominulous and touching the 
metastethium : membrane with five veins {Stdl), 

235. AcESINES BREVICEi^S, Stal. 

Acesines brericp'psi, Stal, En. Hem. v, p. .9-i (lS7fi). 

$ . Oval, somewhat depressed, weakly sordid flavescent, somewhat 
shining, above and on the pectus rather densely and distinctly punctured 
black, punctures arranged in lines and groups and leaving small irregular 
and confluent smooth spots : anterior margin and obsolete longitudinal 
line on pronotura, also anterior, obtriangular, indeterminate spot on 
Bcutellum, loss densely punctured or somewhat smoothish ; sides of venter 
remotely sprinkled with fine punctures ; lacerated lateral streak, sixth 
segment and anal valvules, blackish : dorsum of abdomen, membrane 
and two apical joints of tlie antenna), fuscous : tibiae minutely sprinkled 
fuscous. Head about one-third shorter tlian the pronotum, antoocular part 
transverse, gradually very slightly narrowed forwards beyond the middle, 
thence at the apex abruptly, broadly and obtusely rounded : first joint 
of the antenna) scarcely reaching the apex of tho head, second joint a 
little shorter than the third : bucculae slightly elevated, posteriorly lower: 
rostrum reaching the base of tho venter, first joint on a level with the 
bncculu) posteriorly, third joint shorter than the second, longer than the 
fourth : anterior lateral margins of the pronotum straight, acute, very 
narrowly somewhat laminated and reflexed {Stal), Long, 9; broad, 

6 mill. Reported from India. 

Div. Eurtaspabia. 

En. Hem. v, p. 65 (1876). 

o. 6. c. as in UojiUnfoderaria, (p. 66). 

d. e. as in Flatitiaria^ (p. 123). 

/. Head posteriorly, between the eyes and the ocelli, rather strongly, 
or very distinctly, impressed : coriuin and ficntellum equal in length, or 
somewhat so : the scutellum broad behind the short frena : anterior 
lateral margins of the pronotum rounded, levigate, or callous : feet 
pale, not pictured (>S^dZ). 

Genus Eubtaspis, Signoret. 

EuryaatipiSf Sign., A. 8. E. F. (2 a.), ix, p. 342 (1851); Euryaapin, SUl, Eu. Hem. 

V, p. 65, 95 (1876). 

Scutellum large, occupying more than three-fourths of the abdo- 
men, very broad and rounded : juga and tylus equal in length : rostrum ^ 
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barely reaching the posterior feet and enclosed at its base : eyes very 
stout ; ocelli approximate to the eyes : antennsB 6-jointed, the 3 — 4 joints 
longest : pronotum very tumid and inclined forwards ; angles rounded : 
hemelytra longer than the abdomen : sternal ridge ending in a point 
and flatlcned between the anterior feet, very broad between the middle 
and posterior feet, slightly bifurcate in order to receive the ventral 
point which is very short : abdomen very tumid, ecarinate : feet cylin- 
drical (Sign,), 

Remarkable for the large scutelluin and the rounded tibim which 
are very finely furrowed above. 

236. Euuyaspis transversalis, Signoret. 

Eurysaspia tranaveraalia^ Sign., A. S. E. F. (2 s.) ix, p. 343, t. 10, f. 1, (1851). 

Euryaspia tranaveraalia^ Stal, Eii. Uom. v, p. 95, (187G). 

Yellow, varied with brown and lighter yellow : head small, yellow, 
with the lateral margins sinuate, the sinuosity black as well as the 
grooves between the lobes, the space around the ocelli and the posterior 
margin : pronotilm divided in two by a sinuated band of a lighter 
yellow almost white, proceeding from one to the other of the posterior 
angles ; the anterior part, yellow, and the posterior, brownish : scutel- 
lum with a yellow surface anteriorly, bounded by a circular band of a 
much lighter yellow and almost white, and, posteriorly, a broad patch 
of a brownish red, circumscribed yellow, and strongly punctured above 
on both sides : hemelytra brownish -yellow : membrane transparent 
with 7 — 8 veins, hardly bifurcate : body beneath and feet yellow : 
abdomen with four brown bauds : vtigmata small and black (Sign.), 
Long, 9 mill. 

Reported from Pondicherry. 

Div. Menidaria. 


Ell. 11cm. V, p. 65, (1870). 

a. h. c. as in Ho plistoderaria, (p. 66). 

d. Second ventral segment obtusely convex in the middle, or with 
a porrect spine, rounded or compressed, very rarely obtusely somewhat 
tuberculate in the middle, if so, the tibiae are rounded and without a 
furrow : metastethium not elevated ; mesostethial ridge everywhere 
equal in breadth, or somewhat so : third joint of the rostrum very rarely 
a little longer than the second. 

e, Tibiao above generally sulcated, or flattish and margined, very 
Tarely entirely rounded and without a furrow, if so, the venter has a 
porrcct spine at the base. 

18 
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/. Tibisd above margined on both sides, or with a broad, very dis- 
tinct farrow : mesostethial ridge anteriorly not), or barely, strongly 
elevated, there neither laminated, nor freely produced, nor thickened : 
ventral spine, when present, short or moderate, rarely extending some- 
what beyond the intermediate coxae : ventral spiracles very rarely black : 
apical angles of the sixth abdominal segment not produced in a large 
acute tooth : rostrum extended behind the intermediate coxas, generally 
reaching or extending beyond the base of the venter 

Genus Cresphontes, StSl. 

Ofvers. K. V.-A. Forli., p. 614, (1867) : En. Hem. v, p. 65, 95, (1876). 

Body broadly obovate : head rather inclined, narrowed forwards, 
very slightly sinuate before the eyes, rounded at the aj^ex ; tylus and 
juga of equal length ; anteocular part shorter than broad ; lateral 
margins flattened, acute ; bucciilao continued through, moderately ele- 
vated : ocelli about thrice further from each other than from the eyes ; 
rostrum extended between the last coxae, first joint as long as the 
bucculae, second joint longer than the third ; antennm, moderate, first 
joint scarcely rcacliing the apex of the head, second joint shorter than 
the third : pronotum moderately inclined, anterior margin not elevated, 
scarcely truncate behind the eyes, an tenor lateral margins somewhat 
obtuse, lateral angles obtuse, produced in a broad process : scutellum 
somewhat broad at the apex, moderately long, frena extended a little 
beyond the middle of the scutellum : apical margin of corium rounded : 
mesostethium distinctly carinate : venter, at the base, with a long robust 
spine : fuiTOw from the odorifergus apertures continued in a long, 
gi-adually vanishing, wrinkle or ridge : apical angles of abdominal seg- 
ments scarcely prominulous {Sidl), 

237. Cresphontes nigro-maculattjs, Haglund. 

Cresphrmteft nigro-macnlatuSf Haglnrid, Stettin Ent. Zeit. xxix, p. 157, (1868) : 
StU, En. Hem. v, p. 95, (1876). 

(f. Subquadrate, posteriorly rounded, pale flavescent or stramine- 
ous ; head and ])ronotum, in patches, sides and apex of scutellum 
densely, punctured black ; hemclytra densely punctured rufescent ; the 
lower portion of the hemelytra, dorsum of abdomen, two basal joints of 
the antennro, and base of three last joints, connexivum, and feet, more 
or less, rufescent : three last joints of the antennss, a somewhat smooth 
median shining spot on the scutellum, numerous minute spots on pectus 
and venter, duplicated spots on the connexivum, also some spots on the 
apices of the femora, black ; membrane and wings, fuscescent : basal 
internal angle of the membrane with an obscure spot. 
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Head rounded at the apex, tylns eontinned through ; ocelli four 
times further from each other than from the eyes : antennm extended^ 
reaching beyond the lateral angles of the pronotum, last three joints 
equal, twice as long as the second : rostrum hardly reaching the last 
pair of COX 80 : pronotum transverse, almost thrice broader than long ; 
lateral angles roundly produced, posterior margin subsinuate : sides of 
the scutellum a little sinuate ; apex rounded ; frena extending some- 
what beyond the middle : dorsum of abdomen hardly violascent ; be- 
neath densely, but not strongly, punctured ; ventral spine narrowed, 
acute, reaching the middle between the anterior and intermediate coxse ; 
pleuriB opaque, rufescent : minute black spots on the venter arranged 
in six rows ; longitudinal spots in external rows in middle of the seg- 
ments near the spiracles ; transverse spots in median and internal rows 
on the basal margin of the segments ; the internal rows of spots are 
wanting on the last two segments, but the last segment has a minute, 
median, transverse, basal, black spot : tibioe not distinctly sulcate (Hag- 
lund). Long., 9^ ; broad, hardly 7 ; exp. hem. 23 mill. 

Reported from the Dekhan. 

Genus Antestia, Stal, 

pt. Hem. Afric. i, p. 82, 200, (1864.) ; Ofvors. K. V.-A. Forh., p. 514, (1865) ; 
En. llem. v, p. 66, (1676). 

Head more or less deflexed, immarginato ; juga and tylus of equal 
length ; first joint of rostrum not extending beyond the buccules pos- 
teriorly ; first joint of antenuse not or scarcely reaching the apex of the 
head, second Joint shorter than the third : anterior and anterior-lateral 
margins of the pronotum distinctly refle.xed or callous, elevated : scutel- 
lum broad or somewhat so at the apex : mosostethium not, or but slight- 
ly, carinate: venter sometimes distinctly spinose at the base (Stdl). 
Certain viresccTit species of Antestia uro very lilne Zangis and Plautia, 
but differ in having the second veiitml segment in the middle rather 
convex and not very prominulous, pronotum strongly margined, and the 
tibia9 above distinctly flat and marginate. 

238. Antestia anchora, Thunberg. 

Cimex anchorOy Tliuiiborg, Nov. Ins. Spec, ii, p. 47, t. 2, f. 60, (1783). 

Pentatoma anchoray Dallas, List Horn, i, p. 251, (1851) ; Walker, Cat. lEet. ii, p. 
300 (1867). 

Pentatoma cruciatOy Ellenr., Nat. Tijdsskr. Ned. Ind. xxiv, p. 154, (1862). 

Antestia anchoruy Stal, En. Hem. v, p. 96, (1870) ; Distant, A. M. N. H. (6 a.) 
iii, p. 46, (1879) ; J. A. S. B. xlviii (5), p. 37, (1879). 

Head pale orange-yellow, with a black, oblong, longitudinal spot 
between the eyes ; pronotum pale orange-yellow on the margins and 



136 E. T. Atkinson — Notes on Indian Rhjmchota. [No. 2, 

anterior half of the median line, rest lutescent-whitish, with six black 
spots, of which two oblong, transverse, lie along the anterior margin ; 
four, oblong or slightly cuneiform, longitudinal, towards the posterior 
margin : scutellum lutescent-whitish, the middle pale orange, with two 
ovate or semicircular black spots at the base, two minute triangular, 
scarcely visible, at the basal angles, and two largo triangular spots 
towards the apex and whose bases rest on the margins, black : hemelytra 
pale orange-yellow, with three somewhat rounded black spots arranged 
triangularly : membrane black, tip pale : beneath, pale virescent with 
5 — 7 rows of black spots, the marginal minute, not continued on the 
pectus, sometimes indistinct, the second oblong, transverse, the third 
sometimes confluent with the second and sometimes wanting, the median, 
on the disc, oblong transverse. In Bllonrioder’s example from Sumatra, 
the two anterior spots on the scutellum are ovate, the posterior trian- 
gular, the orange-yellow space between them taking the form of a 
cross ; 1 — 2 joints of antennsB and the feet, rufous, femora indistinctly 
annulate, tarsi fuscous- brunneous, beneath sordid lutescent, with, on 
both sides, a lateral row of black spots and a median row of brunneous 
spots. Long, 10 — 11 ; broad, 7^ mill. 

Reported from Java, Sumatra, Burma, Tenasserim, Sikkim (mihi), 
China. 


239. Antestia pulciira, Dallas. 

Pentatoma pulchrat Dallas (nec Westw.), List Horn, i, p. 253, (1851); Walker, 
Cat. Het., p. 300, (1867) : ? Stil, En. Hem. v, p. 128, (1870). 

$ . Rounded ovate : head rather large, pale tawny, smooth and im- 
pnnetate, with the sides narrowly margined : eyes black ; ocelli red : 
pronotum with six black spots which occupy nearly the whole surface, 
namely, a rather small oblong transverse spot on each side close to the 
anterior margin, a larger one on each lateral angle, and two large some^ 
what quadrate spots, covering nearly the whole disc and reaching the 
posterior margin ; the narrow anterior margin, the anterior portion of 
the lateral margins, a tranvorse line near the anterior margin, a median 
longitudinal line, and a longitudinal line on each side running from the 
transverse line to the posterior margin, are yellow ; the median longi- 
tudinal line has an orange spot close to the anterior margin, the posterior 
portion of the disc, with the exception of the median yellow line, is rather 
strongly, but not very thickly, punctured, with the punctures black on the 
lateral longitudinal yellow lines, and there is a line of 5 — 6 flue black punc- 
tures on the yellow portions of the lateral margin close to the edge : scu- 
tellnm yellow, orange towards the base and at the apex, with a narrow 
iiansverse black band, interrupted in the middle, at the base, and a large, 
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somewhat bifid, pitchy black patch occnpying nearly the whole 

the basal portionsmooth and impunctate,thedisorath 0 r 8 tronglypanctnrM, 

the punctures becoming finer and closer towards the apex, which is 
very finely and thickly punctured, the lateral margins punctured with 
black : hemelyfcra orange, with the inner part of the coriaceous portion 
yellow, thickly and rather strongly punctured towards the base, more 
finely towards the apex, with an impunctate space on the disc behind 
the middle ; with a largo patch, posteriorly deeply emarginate, on the 
disc about the middle, and the apical margin pitchy black ; membrane 
dark brown : wings brown, semitransparent, with the apex darker : 
abdomen above red, very thickly and finely punctured, with the margins 
yellow ; the margins of the second and of the base of the third seg- 
ments are black. Body beneath pale yellow, smooth, and shining: 
venter impunctate, with a largo black spot on each side of each seg- 
ment except the last, which has a large square spot of the same colour 
in the middle ; the lateral margins of the second segment are black : 


pectus witha lineoi fine blackish punctures within the margins of each seg- 
ment and with two rows of largo black spots on each side, of which the 
inner row consists of three spots, one in each segment, the outer of four, 
of which the fourth spot is placed close to the posterior angle of the 
metastethium : legs orange, with the base of the femora testaceous, and 
with a more or less distinct brown or blackish ring near the apex of the 
femora : rostrum brown, with the apex black, and the basal joint pale 
orange : antenneo black, with the two basal joints orange (Dallas), 
Body long, 11 — 12 mill. 

Reported from India, Burma : the Indian Museum has specimens 
from Arakan, Sikkim (mihi). 


240. Antestia cruciata, Fabricius. 

CiinuPOB CTUcia^tuftf Fabr., Syst. Ent., p. 714, (1775} j Sp6C. Ins. li., p. 358, (1781) j 
Mant. Ins. ii, p. ^295, (1787) Ent. Syst. iv., p. 119 (1794) ; Syst. Rhyng. p. 174 (1803); 
Wolff, lo. Cim. ii, p. 62, f. 59, (1801) ; Ilerr. Schaff., Wanz. Ins. v, p. 63, 1. 164 f. 506, 
(1839). 

Pentatnma cruciata, Am. and Serv., Hist. Nat. Ins. Hem. p. 132, (1843): Dallas, 
List Hem. i, p. 251, (1851) ; Walker, Cat. Het. ii, p. 300, (1867). 

Antestia cruciata, Stal, Ofvors. K. V.-A. FOrh., p. 630, (1870) ; En. Hem. v, p. 
96, (1876). 

This species varies much, sometimes rufescent or croceous, some- 
times flavescent or virescent, spots on the upper side larger or smaller, 
black or olivaceous-virescent, pectus and venter on the anterior a»ngles 
of tKe segments marked with a blackish spot or immaculate. Antennse 
fuscous: head pale, with- two curved black lines, the sides briiiineous : 
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pronotum pale, four spots anteriorly, and posteriorly six spots, black : 
scutellnm black, sides pale at the base, a cruciform patch in the middle 
and at the apex pale : hemelytra pale, tinted ferruginous, with three black 
spots : wings fuscous : beneath flavescent, sides spotted black {Fahr ). 
The outer spots of the anterior row on the pronotum are sometimes 
obsolete. Long, 9 mill. 

Reported from Java, Burma, Bengal. The Indian Museum has 
specimens from Calcutta, Sikkim (mihi). 

241. Antestia modipicata, Distant. 

Antestia modificata, Disi/., Trans. Ent. Soo. p. 350, 1. 12, f. 4, (1887). 

Ochraceous, spotted with bluish black,above sparingly punctate : head 
luteous, margins of tylusand margins of juga in front of the eyes, also two 
spots at base, bluish-black : eyes brownish : antennee bluish black : prono- 
tum with eight bluish-black spots, the six largest arranged in two rows on 
the disc, and a smaller elongate spot in each basal angle : corium with four 
bluish-black spots, one at the base, one at the apex, and two median ; 
membrane pale hyaline with a largo bluish-black snbquadrate spot at the 
base : body beneath pale lutoous, sternum spotted with bluish-black, and 
abdomen with sutural fasciae and lateral spots of the same colour ; legs 
luteous ; femora with a blackish spot near their apices : anteiinro with 
second joint shorter than the third, 4—5 joints longest (Diet,), Long, 7 
mill. ^ 

Reported from Sikkim, where it is rather common (mibi.). 

Genus Apines, Dallas. 

List Horn, i, p. 231, (1831); Walker, Cat. Het. ii, p. 283, (1867) ; Stal, En. 
Hem. V, p. 97, (1876). 

Head deflexed, about as broad as long, rounded at the apex, the 
tylus as long as the juga : eyes prominent : ocelli distant but not placed 
very near the eyes : antenniferous tubercles very small, entirely con- 
cealed by the lateral margins of the head : antenn© more than half the 
length of the body, 5-jointed ; basal joint short, not reaching the apex of 
the head ; second joint about the length of the first, much shorter than 
the third ; the 3 — 4 joints about equal ; fifth a little longer : rostrum 
scarcely reaching the posterior cox© ; basal joint reaching the base of 
the head, second longest, third shorter than the fourth, which is very 
little shorter than the second : body oblong-ovato, somewhat elongate : 
pronotum very little broader than long, much broader behind than 
before : scutellum somewhat triangular, but with the apex rather broad 
and rounded : corium rather longer than the membrane with its apical 
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margin oblique and rounded ; membrane with longitudinal veins : abdo- 
men and sternum unarmed : legs rather long ; tarsi 3- jointed, the basal 
and apical about equal {Dallas), 

242. Apines coNCiNNA, Dallas. 

Apines concinna^ Dallae, List Horn, i, p. 232, t. 9, £. 2, (1851) j Walker, .Cat. Het. 
ii, p. 283, (1867) ; StM, En. Hem. ▼, p. 97, (1876). 

d*. Shining black, thickly and finely punctured: pronotum with 
the lateral margins narrowly edged with white, and with a large somewhat 
ovate yellow spot on the middle of the disc : scutellum with a large yellow 
spot in each basal angle, and a large spot of the same colour on the apex ; 
across the disc, close behind the two basal spots, runs an orange yellow 
line, which forms a kind of anchor, with a short longitudinal line run- 
ning between the two spots : corium with the basal portion of the outer 
margin whitish, and with a transverse white band near the apex ; 
membrane blackish : abdomen with the margins of the 3—5 segments 
.white, interrupted with black at the sutures ; pectus with a large, trian- 
gular white spot in each of the posterior angles : cox© and base of the 
femora white ; apices of the femora* black ; anterior tibire yellowish 
white, with a black line down the inside ; intermediate tibi© white, with 
the base, and a minute lino at the apex, black ; posterior tibi© white 
with the base and apex black ; tarsi black : rostrum black : antennro 
black, with the second joint testaceous {Dallas), Long, C-J- mill. 

Reported from India, Bombay, Hard war (mihi.). 

Genus Menida, Motsch. 

E'tad. X, p. 23, (1801) ; St&l, En. Horn, v, p. 06, 97, (1870). 

Differs from Antestia, Stil, in having the second ventral sef^ment 
with a gradually compressed, porrect spine, almost laminate at the'^apex, 
or with a compressed tubercle, prominulous forwards. In Antestia there 
is neither spine nor tubercle.. 

243. Menida Signoretii, StSJ. 

Menida SignoreHij Stal, En. Hem. v. p. 98, (1876). 

Very like and closely allied to M, macuUventris, Dallas, differs only 
in having the pronotum at the lateral intraraarginal row of dots narrowly 
smooth, and fiavescent, entire anterior margin callous and smooth 
not punctured behind the eyes, and head somewhat shorter {8tdl) 
Long, ; broad, 4 mill. 

Reported from India (Africa P). 
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244. Menida fuyo-YAbia/ D allas. 

Rhaphigaster flavo-variusj Dallast List. Horn, i, p. 288, (1851). 

Anteatia fiavo-variay Walker, Gat. Het. ii, p. ESf (1867). 

Menida fiavo^varia, Stil, En. Hem. v. p. 98, (1876) : Distant, A. M. N. H. (6 s) 
ii, p. 46, (1879). 

Above black, thickly and rather finely punctured : head with a few 
irregular yellowish points : pronotum with the lateral margins, a spot on 
the middle of the anterior margin, a corresponding one on the posterior 
margpn, one on each lateral margin, and three or four on the disc, yellow : 
scutellum with a large cross on the disc, the apex and a spot in each 
basal angle, yellow ; hemelytra with the base of the outer margin, and 
a spot on the disc, a little behind the middle, yellow ; membrane transpa- 
rent, with an indistinct, brown, transverse band across the middle : 
abdomen with the margins banded with yellow and black ; beneath 
black, with the sides thickly aiid finely punctured, the lateral margins 
banded with yellow and black ; basal spine passing the posterior coxse, 
brown : legs yellow : rostrum brownish : antennae pale brown, with the* 
4—5 joints black {Dallas), Long 7| — 8 mill. 

Reported from N. India, Assam, Sikkim (mihi). 


245. Menida Formosa, Westwood. 

Pentatoma formosaj Westwood, Hope, Cat. Hem. i, p. 34, (1837). 

Rhaphigaster apeetanduSj StU, Frog. Eug, Resa Hem., p. 230, (1859). 

Rhaphigaster albidens, Ellcnr., Nat. Tijds. v. Ned. Ind. xxiv, p. 169, (1862). 

Menida formosay Stal, En. Hem., v. p. 99, (1876). 

Brassy fuscous, varied with whitish ; three lines on the head an- 
teriorly, two- lines posteriorly, and a dot before the eyes, whitish : pro- 
notum anteriorly with two transverse rings and a waved median lino, 
scutellum with two basal spots and an apical anchor-shaped spot (some-* 
times connected by a longitudinal median line with the basal spots), 
pale : two marginal spots on the hemelytra pale ; antennoB fuscous, pale 
at the base ; posterior femora and all the tibim at the apex, and the tarsi, 
black (Westw,), Long, 6—7 mill. 

Very like M, varipennis, Westw. ; the flavescont lateral linos on 
the head abbreviated behind the middle ; median line forked posteriorly, 
sometimes interrupted before the fork ; band on the pronotum broad, 
marked and sometimes divided into two by a confused row of black dots ; 
venter flavescent, sides spotted fuscous, median streak sometimes fus- 
cous ; yellow marking on the dorsum variable (Stdl), 

Reported from China, Malacca, Sumatra, Burma, Sikkim (mihi). 
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246. Menida vARiPBNNis, Westwood. 

Pentatoma varipenms^ Westirood, .Hope, Oat. Hem. i, p. 43, (1837). 

Mhaphigaater varipenmia^ Dallas, List Hem. i, p. 286, (1851). 

Anteatia varipennia, Walker, Cat. Het. ii, p. 281, (1867). 

Menida varvpennia, Stal, En. Hern* v, p. 98, (1876) : Distant, A. M. N. H. (6 s.) 
iii, p. 45, (1879). 

Brassy, thinly punctured, shining : head with three lines (the 
lateral interrupted), and the orbit of the eyes, anterior and lateral 
margins of the pronotum and an anterior band interrupted in the middle, 
scutellum at the base, and an apical moon-shaped spot, whitish : heme- 
lytra fuscous at the base, black in the middle, with a whitish spot before 
the membratie which is fuscous ; antennas and feet, luteous : posterior 
angles of the pronotum not prominent {Westw.), 

Hoad adorned with a spot at the eyes and with three, parallel, 
longitudinal lines (the lateral lines interrupted posteriorly), flavcscent, 
shining: beneath black: lateral limbus, two rows of spots and the 
ventral spine flavcscent. Long, 7^ mill. 

Reported from Java, Tenasseriin, Sikkim (mihi). 


247. Menida distincta, Distant. 

Menida diatinctaf Distant, Trans. Ent. Soc., p. 122, (1879) ; Scieut. Eos, 2nd 
Yarkand Miss., p. 6, f. 3, (1879). 

Luteous, covered with strong greenish-black punctures : head lute- 
ous, with the lateral margins and four longitudinal punctured lines 
greenish-black ; these lines are much more distinct on the anto-ocular 
portion of the head : eyes dull ochreous : antennte pilose with the second 
joint shoHer than the third, 4 — 5 joints sub-equal, rather longer than the 
third ; 1 — 3 joints luteous, apex of the first, and apical half of the third, 
black ; 4 — 5 joints, black, narrowly luteous at the base : rostrum luteous, 
apical joints pitchy : pronotum with an anterior submarginal line of 
greenish-black punctures, and two irregular transverse ocellated punc- 
tured marks of the same colour on the anterior portion of the disc : 
scutellum with a large median sub-basal greenish-black spot, and two 
small and somewhat indistinct ones of the same colour situated on the 
lateral margins a little before the apex : membrane tmnsparent, whit- 
ish : abdomen above black, conucxivura luteous, spotted with black : 
underside of body and legs luteous, sparingly and distinctly punctured 
with black : tarsi pitchy {Distant). Long, 6 mill. 

Reported from Murree, Sind valley. 

19 
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248. Mbnida HiSTRio, Fabricius. 

Cimex hisfrio, Fabr., If ant. Ins. ii, p. 296, (l787) ; Ent. Syst. iv, p. 1*22, (1794) 
Syst. Rhyng.i p. 178, (1803). 

Rhaphigaster concinnua, Dallas, List Hem. i, p. 285, (1851); Walker, Cat. 
Het. ii, p. 281, (1867). 

Antestia histrio^ StM, Horn. Fabr. i, p. 34, (1868). 

Menida histrio^ Stal, En. Hem. y, p. 98, (1876). 

Head deep black ; orbit of the eyes and five lines (the two inter- 
mediate abbreviated), black; anlenn© ferruginous: pronotum rufous 
with numerous, impressed, fuscous points : anteriorly with two large 
fuscous spots, punctured rufous : scutellum varied yellow and rufous 
with three fuscous spots, the posterior marginal : homelytra fuscous, pos- 
teriorly with a rufous patch ; wings whitish : beneath deep black with 
two rows of whitish spots which, however, do not reach the apex; 
mai’gin of abdomen whitish (Fah\). 

Dallas describes his JJ. co7icinnus thus : — Above testaceous or pale 
orange, shining, finely, but not very evenly, punctured black : head with 
tlie lateral margins, a line within the orbit of each eye, two parallel 
median longitudinal lines reaching the posterior margin of the head and 
sometimes an abbreviated line on each of the juga, black : pronotum 
with a strong, punctured, black line running close to the * anterior and 
antero-lateral margins, and on the anterior portion of the disc, two 
irregular, transverse, black occllated marks : scutellum with a lozenge- 
shaped black spot in the middle near the base and a black spot on each 
lateral margin near the apex : hemelytra with a broad black apical band 
which is interrupted in the middle by a broad, oblique, reddish lino : 
the membiune transparent, whitish : margins o& the abdomen yellow, 
thickly punctured, with a black band on each of tho sutures : body 
beneath testaceous, thickly punctured at the sides : with three broad 
longitudinal bands, one on ojich side, running from behind tho eyes tp tho 
apex of the abdomen, having a narrow testaceous margin throughout its 
entire course, and one down the middle which is sometimes formed of 
distinct spots on tho abdomen : tho abdomen is sometimes black, with a 
large testaceous patch on each side at the base : ventral spine long, reach- 
ing the intermediate coxae, testaceous : legs orange : rostrum pitchy, base 
testaceous; antennas pale brown {Dallas). ^,long, 6?: long, 8 

mill. 

Reported from Tranquebar, China, Calcutta (mihi). 
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Diy. PlEZODOBAEIA. 

Kn. Horn, v, p, 66, (1876). 

a, h, c. as in Hoplistoderariaf (p. 66)* 

d, e. as in Menidaria, (p. 133). 

/. Tibiee generally rounded, rarely furnished above with a narrow 
and obsolete furrow, or flat and immarginate : venter spinose at theJ:>aso, 
spine sometimes CAtended to the head : apical angles of the sixth abdo- 
minal segment sometimes produced in a large acute tooth (Stdl). 

Genus Piezodobus, Fieber. 

Bur. Hem. p. 78, 329, (1861) ^ Walker, Cat. Het. ii, p. 367, (1867) ; Stal, Bn. 
Hem. V, p. 66, 100 (1876). . 

Body oblong-obovate, smooth ; head short, rounded in front ; basal 
joint of the antennro shorter than the head, third joint longer than 
second and as long as the fourth ; rostrum extended to between or behind 
the intermediate coxse, somewhat slender, first joint not reaching the 
base of the bucculse, second joint shorter or about as long as the third 
which is thickened at the end : anterior margin of the pronotum with a 
callous elevation, only very narrowly smootli ; extreme apex of clavus 
with a punctiform black or fuscous spot ; membrane colourless : basal 
spine on venter long, mesostethial ridge anteriorly elevated and there 
incrassatc or gCTierally laminate, usually also freely prominulous between 
the first pair of coxm ; spiracula black ; fui’row of the odoriferous aper- 
ture long, continued in a ridge or wrinkle : apical angle of sixth ab- 
doniinal segment not produced in a large tooth. 

249. Piezodobus RUituo-KAsciATUS, Pabricius. 

Cimex ruhro-faiiciatiiiff Fabr., Mant. Ins. ii, p. 293, (1787) ; But. Syst. iv, p. 114, 
I79i) : Syst. Khyuj?. p. 170, (1H03). 

Ciniez hUbnari, Chnoliti, oil., Syst. Nat. i, (4), p. 2151, (1788). 

Cimex Jlavescens, Fabr., Erit. Syst. Suppt. p. 534, (j798)j Syst. Rhyiig. p. 168, 
(1803). 

Jlhaphifjrister Jfarnl input us, Wostwood, Hope, Cat. Hem. i, p. 31, (1837) j Dallas, 
List Horn, i, p. 283, (1851) ; Walker, Cat. Hot. ii, p. 364, (1867). 

Hhaphiijastcr rirescens, Am. Sorv., Hist. Nat. Ins. Hein. p. 148, (1813). 

Nezara pdlucida, Kllenr., Nat. Tidsskr. Nod. Ind. xxiv, p. 157, f. 26, (1863) ; 
Walker, 1. c. p. 367, (1867). 

Rhaphiijaster oceanicus, Montr., Ann. Soc. Linn. Lyon. (2 s.) xi, p. 224. (1865). 

PiczodoriLs nibro-fascintus, Stal, Horn. Fabr. i, p. 32, (1868) ; En. Hem. v, p. 100, 
(1876) : Scott, A. M. N. H. (4 s.) xiv, p, 290, (1874) Distant, Trans. Eiit. Soc. p. 415, 
(1883) : Lethierry, Ann. Mus. tfon. xTiii, p. 703, (1883). 

Above vircsccnt, beneath flavcsceiit: pronotum posteriorly more 
obscure, furnished with a sanguineous baud (Fair,). Above and feet 
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pale ftaTescent, immaculate : antennas rafons, first joint pale at the base : 
abdomen beneath with a row of black dots (G. flavescensy Fabr.). Pale 
lutescent or albescent^ with a sulphur-coloured border, a transverse 
luteous line between the posterior angles of the pronotum bordered with 

S ieyish bands ; hemelytra pellucid, membrane hyaline : feet pallescent, 
rsi brunneouB ; 4 — 5 joints of the antennae, purpurascent : beneath och- 
racOOus {N. pellucida, Ellenr.), Long, 8 mill. 

Reported from N. Australia, Java, Sumatra, Philippines, New Cale- 
donia, Ovalan, Tahiti, Assam, Sikkim (mihi), Bengal, Cochin-China, 
Japan, Zanzibar, Abyssinia. 

Genus Ambioutx, Stsl. 

En. Hem. v,^. 66, 100, (1876). 

Apical angles of the sixth abdominal segment produced in a large 
acute tooth : abdomen gradually ' narrowed, sides somewhat straight : 
basal spine of venter extended to the head, gradually compressly acu- 
minated : anterior lateral margins of the pronotum, also the anterior 
behind the vertex, levigate, tlte former straight, lateral angles somewhat 
prominulous, straight, rounded at the apex : frena extended beyond the 
middle of the scutellum : corium a little longer than the scutellum, 
apical margin rounded : ventral spiracula black : mesostethium with a 
fine ridge ; tibi® above narrowly and slightly furrowed : rostrum 
reaching the last pair of feet, the 2 — 3 joints somewhat equal in length : 
membrane colourless (^Stdl), 

250. Ambiorix aenescbns, St&l. 

Amhioritt amesemSf Stftl, En. Hem. v, p. 100, (1876). 

$ . Greyish-flavescent, shining ; beneath with the feet verging into 
ferruginous ; above distinctly and densely punctured, black ; beneath 
not so distinctly, and not so densely, punctured fuscous : 2 — 3 joints of 
the antenn®, black: head, barely anterior half of pronotum, rounded 
impunctate basal spot and band near the impunctate flavescent apex of 
the scutellum, anterior punctures on the costal, area of the hemelytra 
and bands on the connexivum, brassy : the dorsum of the abdomen ob- 
scurely violaceous : wings towards the apex and the mombiuno, infuscate, 
a colourless apical spot on the membrane : the extreme apical margin of 
the head, anterior lateral margins and anterior margin of the pronotum 
(the latter abbreviated on both sides), flavescent, levigate : lateral angles 
of pronotum slightly prominulous, lateral margins, straight : abdomen 
in 9 acutely quadridentate at the apex {8tdl). Long, : broad 
mill. 


Reported from N. India. 
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Div. Bathygoeliabu. 

En. Hem. y, p. 67, (1876). 

a. b. c. as in Hoplistoderaria^ (p. 66). 

d. Venter with a furrow, its margins obtusely, elevated, cylindriosd, 
smooth : mesostethium distinctly carinate : f uri'ow of the orifices con- 
tinued in a long wrinkle or ridge. 

Genus Jurtina, St&l. 

Ofvera. K. V.-A. Forh. p. 618, (1867); En. Hem. v, p. 67,101,(1876); in- 
cludes QastraulaXt pt. Uorr. Schaff., Wanz. Ins. vii, p. 61, (18A4). 

Head shorter than the pronotum, gradually narrowed forwards, round- 
ed at the apex, anteocular part almost longer than broad, lateral margins 
somewhat obtuse, posteriorly very slightly sinuate ; bucculfio continued 
through, moderately elevated : ocelli about thrice as far from each other 
as from the eyes ; rostrum somewhat reaching the apex of the abdomen, 
first joint on a lavel with the bucculo), third joint longest of all ; first 
joint of antennsB scarcely reaching apex of head, second joint shorter 
than third : anterior lateral margins of pronotum straight, somewhat ob- 
tuse, anterior margin truncate behind the eyes, lateral angles somewhat 
prominulouB : scutellum moderate, frena extended to apical third of 
Bcutellum : veins of membrane simple : mesostethium with a somewhat 
high ridge : metastethium slightly elevated : furrow from the odorifer- 
ous apertures continued in a gradually vanishing wrinkle or ridge ; 
venter deeply furrowed, second segment elevated in the middle, not 
produced forwards : tibiue obtusely rounded, not furrowed 

251. Jurtina indica, Dallas. 

BathycreUa indica, Dallas, Cat. Hem. i, p. 270, (1851) ; Walker, Cat. Hefc. ii, 
p. 350, (1807). 

Jurtina indica, Stal, En. Hem. v, p. 102, (1876). 

(5* , Above very pale green, very thickly and minutely punctured ; 
head slightly truncated at the apex : pronotum with the lateral margins 
edged with violet ; scutellum with a small round black spot in each 
basal angle : hemelytra with the outer margin dark green, except to- 
wards the base ; membrane transparent, colourless : body beneath pale 
yellow, smooth and shining ; abdomen impunctate ; pectus finely punc- 
tured : legs pale yellow : rostrum pale yellow, with the tip of the last 
‘joint black: antennaa with the two basal joints and the base of the third 
pale violet, 3 — 4 joints pale yellow (Balias), Long, 20 mill. 

Reported from N. India. , 
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Genus Abeona, St&l. 

En. Horn, v, p. 67, 102, (1876). 

Head very slightly narrowed before the obtuse lateral sinus, very 
obtusely and broadly rounded at the apex : anterior lateral margins of 
pronotum sinuate ; obtusely rounded, callous and levigate before the 
middle, with a reflexed ridge behind the middle, the lateral angles pro- 
duced, acuminate ; costal margin anteriorly straight, callous and round- 
ed, thence slightly amplihed : ventral furrow short, extended into the 
fourth segment : tibiae rounded with a continued, narrow, distinct 
furrow. 


252. Abeona (?) SEHBATA, Distant. 

Aheona £6rrafa, Diet., Trans. Ent. Soo., p. 350, (1887). 

Above ochraceous, thickly, darkly and coarsely punctate : connexi- 
viim reddish ochraceous, with black linear spots near bases and apices 
of segmental sutures : antennae 4- jointed, I — 2 joints dark ochraceous, 
3 — 4 joints luteous, apical halves blackish ; second joint'very long, as long 
as 3 — 4 joints taken together, 3 — 4 joints sub-equal : juga mucli longer 
than the tylus, but notched in front : lateral margins of the pronotum 
serrate, lateral angles moderately and broadly produced and obtusely 
bispinose : a small blackish foveate spot on each basal angle of the 
scutellum : membrane brownish ochraceous ; body beneath with the 
head, legs, rostrum and sternum ochraceous, the abdomen brownish 
ochraceous: bead with a black linear spot on each side of the base of 
the antennae : prostethium with some scattered black punctures : rostrum 
just passing the intermediate coxro : tibiro sulcated above : abdomen 
obtusely sulcate to about the fourth segment {Dist.) . Long, 14 ; exp, 
angl. pron., 9 mill. 

Reported from Bombay. 

253. Abeona oladiatotita, St SI. 

Aheona gladiatorial Stal, En. Hem. v, p. 102, (187G). 

$ . A large, remarkable species : very pale sordid flavescont, shin- 
ing especially beneath, above rather densely, distinctly and equally punc- 
tured ferruginous-fuscous, beneath to a very great part impunctate ; 
third joint of the antenn© at the apex, the extreme margin and a small 
lower line on the head before the eyes, also the acute apex of the apical 
angles of the ventral segments, black : membrane somewhat colourless, 
basal angle and an apical spot, fuscous : wings infuscate at the apex, 
dorsum of the abdomen somewhat sanguineous in the middle. Lateral 
margins of the pronotum callous before the middle, levigate, rounded, ' 
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having tho lateral part produced in a gradaall j narrowed process, slender 
at the apex, and acuminated, turning outwards and slightly forwards : 
pronotum marked by a black-violaceous line within the smooth part of 
4)he lateral margins ; anterior margin of lateral process carinately-olev- 
ated and black- violaceous, corium punctured violaceous anteriorly with- 
in the costal margin : scutellum marked on the basal angles with a small 
brassy-green spot : pectus near the coxae with throe punctiform black 
spots ; pro- and meta-stethium punctured posteriorly : venter finely 
aciculate, with a very obtuse, levigate median ridge : connexivum punc- 
tured violaceous-fuscous, the extreme margin levigate (Stdl), 9 , Long, 
21 ; broad, 10 ; exp. horns of pron. 14, mill. 

Beported from India. 

Div. Bhtnchooobaria, StSl. 

En. Horn, v, p. 67, (1876). 

a. b, as in Hojplistoderaria^ (p. 66). 

c. Mesostethial ridge and metastethium highly elevated, briefly 
continued, the ridge extended anteriorly in a free lamina produced be- 
tween and generally to a distance before the first pair of coxob, anteriorly 
generally high : basal tubercle of tho venter rather strongly elevated, 
anteriorly angnlated, quiescent in the posterior sinus of the raetaste- 
thium, the apical angles of the sixth abdominal segment generally acute, 
or produced in a long tooth ; sixth ventral segment, in 9 , strongly sinuated 
in the middle before the anal valvules, the median part of tho segment 
therefore genei*ally sliorter than the lateral part : tibim obtusely rounded 
and generally without a furrow, very rarely furnished with a narrow 
upper furrow : posterior margin of the pronotum generally sinuated. 

Genus Cuspicqna, Dallas. 

Liflt Hom. i, 296, (1851); Walkei, Cat. Het. ii, p. 2, (1867): Stal, OfvGrs. K. 
V.-A. Forh., p. 521, (1867); p. 637, (1870) ; Eii. Hem. v, p. 68, 102, (1876). 

Body obovatc or oval : Lead moderate, tylus as long as the juga : 
ocelli minute, placed near the inner angle of the eyes ; rostrum moderate, 
second joint about as long as or longer than the third ; antennee 5-joint- 
ed, about as long as the head and the pronotum taken together, basal 
joint shortest, not reaching the anterior margin of tho head, second joint 
longer than the third, 4 — 5 joints nearly equal, as long or longer than the 
-second, sometimes the fourth, sometimes the fifth longest: pronotum 
not transversely impressed, posterior angles not or but very slightly 
produced, obtuse : plate of tho mesostethial ridge reaching but not 
produced beyond tho anterior margin of the prostethium : tibiie rounded, 
only towards the apex flutlish or somewhat furrowed j tarsi 3-joiuted. 
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254. CUSPICONA CUBTISPINA, Stftl. 

Hofffnahaeggiella eurtiapina, St&l, Stettin £nt. Zeit., zxiz, p. 14^, (1561) i 
Walker, Cat. Het. ii, p. 399, (1867). ^ 

Cuspicona curtiapina, St&l, £n. Hem. p. 103 (1876). 

9 . Pale, Bomev^hat sordid fiavesoent, sbining, above dis. 
tinctly punctured : lateral angles of pronotum produced outii^ards, 
somewbat obtuse at the apex, moderately prominulous : apex of the 
posterior angles of the last ventral segment, rufescent : 2 — 3 joints of 
the antennsB of equal length : ventral segments unarmed : rostrum ex- 
tending hardly beyond the last coxes (8ldl). Long, 10; broad, mill- 

Reported from Java, Burma (P). 

255. Cuspicona viuesgens, Dallas. 

Cuspicona virescens, Dallas, List Hem. i, p. 296 (1851); Walker, Cat. Het. ii, p* 
379 (1807); Stal, En. Hem. v, p. 103 (1876). 

9 . Above pale green, finely and thickly punctured ; eyes black : 
pronotum with the lateral margins yellowish, the lateral spines acuto, 
somewhat turned upwards and a little recurved towards the apex, the 
extreme tip black : membrane nearly colourless, transparent : body 
beneath testaceous, the pectus and sides of abdomen rather thickly 
punctured, sternal ridge rounded in front : legs testaceous, tibiae be- 
coming brownish towards the apex ; tarsi brownish : rostrum testaceous : 
antennas ferruginous, basal joint testaceous (Dallas), Long, 10^ mill. 

Reported from Java, Burma. 

256. Cuspicona plagiata. Walker. 

Cuspicona plagiata^ Walker, Cat. Hot. ii, p. 379 (1867). 

^ '' 

Testaceous, elongate-oval, minutely punctured, a little paler be- 
neath : head elongate, smooth, transveraely and finely striated, bordered 
with black and with black sutures between the juga and tylus which are 
of equal length ; rostrum extending te the hind coxae, tip black ; an- 
tennae black, slender, about half the length of the body, first joint not 
extending to the front of the head, second joint very much shorter than 
the third : pronotum mostly smooth in front, posterior angles forming 
two long, acute, black-striped, directly diverging spines : pectoral ridge 
very deep, especially in front of tho first coxas where it is much rounded : 
abdomen with a very large, purple, apical patch, beneath very slightly 
ridged, with black spines along each side, the basal spine extending to 
the last COXS 0 : legs rather slender : membrane aencous-browu : wings 
cinereous, veins black (Walker), Long, 16| mill. 

Reported from N. India. , 
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257. CuspicoNA suABAaoiNi, Walker. 

•^ajpicona amartigdina, Walker, Out. Het. ii, p. 880 (1867). 

'Deep green, elongate-oval, roughly punctured, luteous and bordered 
with pale green beneath : head on each side with a luteous streak, which 
includes a red etreak ; tylus hardly extending beyond the juga : rostrum 
green, extending to the second ventral segment ; tip black : antennas 
black, slender, green towards the base, rather more than half the length 
of the body ; first joint extending nearly to the front of the head ; third 
much longer than the second, much shorter than the fourth ; fifth a 
little shorter than tho fourth : pronotum mostly smooth in front ; pos- 
terior angles forming two long acute spines, which arc slightly ascending 
and inclined forwards ; a luteous dot on the hinder base of each spine : 
pectoral ridge shallow : legs pale green : membrane cinereous (Walker). 
Long, 14J- — 15 mill. 

Reported from Burma : the Indian Museum has specimens fj*om 
Assam. 

Add : — G. atifica, Veil., Versl. Ak. Amst. Naturskun. ii (2), p. 188, 
(1868), from India. 



Genus Riiynchocorts, Westwood. 

Pt., Hope, Cat. Hem. i, p. 29(1837) : — Rhf/nchoenris, Arn. & Sorv., Hist. Nat. Ins. 
Hera. p. 152 (lHl-3) ; Dallas, List TIcra, i, p. 198 (1851) ; Walker, Cat. Het. ii, ]>. 393 
(1867) : Stal, Ofvers, K. V.-A. Fork., p. 521 (1867) ; p. 637 (1870) ; En. Hem. v, 
p. 68, 103 (1876). 

Body oblong-ovate, attenuated posteriorly : tylus a little shorter 
than the juga: roi^rum 4-jointed, very long, reaching almost tho apex of 
the abdomen, first joint very small, remaining three nearly equal : an- 
teniim entirely, or to a very great part, black, elongate, very slender, 5- 
joiiiied, first joint very short, 2—4 joints gradually increasing in length, 
fifth as long as the third : pronotum broad, within the entirely somewhat 
elevated or callous anterior margin, furnished with a simple continued 
row of punctures; basal margin sinuate, posterior angles distinct, covering 
basal angles of scutellum, lateral angles much produced : apical angles of 
the abdominal segments prominulous in a largo or somewhat large tooth : 
flcutellum largo, triangular, covering almost half of the abdomen, rounded 
at the apex : membrane with 9 straight longitudinal veins : feet slender : 
prostothinm unarmed : mesostetbinm much ridged, produced before 
tho prostothium : metasteihinm somewhat elevated in tho middle, pos- 
teriorly bifid. Typo, R. liuiifmrdlisy Thuiib. 

20 
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268. RHTNcnocoRTS HUMERALis, Thunbcrg. 

CimeoB humeralis, Thnnb., Nov. Ins. Spec, ii, p. 40, t. 2, f. 64 (1783). 

CimeiB hamatm^ Fabr., Mant. Ins. ii, p. 286 (1787) ; Ent. Syst. ir, p. 104 (1794) 
Stoll, Fanaises, p. 80, t. 20, f. 135 and 104, t. 27, f. 186 (1788). 

Edessa hamata, Fabr., Syat. Rhyng. p. 147 (1803). 

Acavthosoma hamatUy Burm., Handb. Ent. ii (i), p. 359 (1835). 

Rhijnchocoria humeralis, Dallas, List. Hem. i, p. 302 (1851) ; Walker, Cat. Hct. 
ii, p. 392 (1867) ; Stal, Hem. Fabr. i. p. 35 (1868) ; En. Hem. v, p. 104 (1876) ; Dis- 
tant. A. M. N. H. (5 B.) iii, p. 45 (1879). 

Antennse black : rostrum as long as the body : tlio body viresc6nt. 
(or flavescent), head and anterior part of pronotum more flavescent : 
pronotum acutely spinosc, spine subarcuate hindwards, tip black : ster- 
num porrect, obtuse, compressed : abdomen flavescent Tvith a line of 
black dots on each side : margin of abdomen serrate, with five acute, 
small, black teeth : feet flavescent (C. hamafus, Fabr.). Altogether olive- 
green, yellow on the venter ; spines of pronotum punctured black ; 
corners of the abdominal segments acute, black. The Assam specimens 
are brown, and, in some cases, the scutellum is olive-green and also part 
of the pronotum. Long, 21 ; breadtli of pronotum, 14^* mill. 

Reported from Siam, India, Silliat. The Indian Museum has speci- 
mens from Sibsagar (Assam) and Sikkim (mihi), not uncommon. 

269. RuYNcnocoKis serratus, Donovan. 

Oimex 8e>ratu8, Donovan, Ins. Indi.*i, Hem., t. 8, f. 2 (1800) : Stoll, Fanaises, p. 
10, t. 1, f. 3 (1788). 

Rhynchocoris serratvs. Am. A Serv., Hist. Nat. Ins. Hum., p. 152, t. 3, f. 2 
(1843); Dallas, List Hem. i, p. 302, (1851); Walker, Cat. Hot. ii, p. 392 (1807); 
Stal, Eu. Hem. v, p. 104 (1876). 

Pronotum with acute spines, testaceous : hemelytra greenish : ab- 
domen serrsjrtc (Doji.). • 

$ . Olive-green : posterior portion of pronotum and its posterior 
angles, punctured black, the latter almost entirely black : head above,* 
wdth two longitudinal lines and one on each side between the base of the 
anteimm and the eyes, black : membrane hyaline nacroens brown : an- 
tcniise black, first joint yellow beneath : feet of tfie same colour as the 
body, spotted black (^Am. ^ Serv.). Long, 20 mill. 

Reported from Malabar, Malacca, Java, Philippines. 

Div. Tropicorakia. 

En. Hera, v, p. 68 (1876). 

a. as in Jloijlishfderarta (p. 66). 

b. Entire anterior lateral iimigins of the pronotum cither anteriorly 
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serrated, denticulated or crenulated, acute or somewhat so : lateral 
angles of pronotum produced or prominulous : tibias above distinctly sul- 
cated or flat and margined. 

Genus Tropicoris, Hahn. 

Wanz. Ins. ii, p. 62 (1834): St&l, Ofvors. K. Y.-A. Forh., p. 618,(1867); En. 
Horn. V, p. 69, 105 (1876). 

Body elongate-ovate : head gradually narrowed, with the lateral 
margins anteriorly more or less rounded, entire, not sinuate ; juga and 
tylus about of equal length ; antennfe b-jointed, almost three-fourths 
the length of the body, the first joint shortest, the second somewhat 
shorter than the fourth or fifth, the third longest, the fourth as long 
as the obtusely rounded fifth : rostrum 4- jointed, second joint longest, 
last shortest ; ocelli in a lino with the eyes, small : posterior angles of 
pronotum, acutely produced ; anterior margin of lateral process gradually 
‘ rounded, or forming an angle towards the apex : hemely tra with the 
costal margin of the corium anteriorly straight, thence slightly rounded, 
a straight longitudinal vein on the inner margin, and a similar from 
the same source at the base, close to the outer margin ; mernbrano 
with a broad limbus and some 5 — 7 veins ; base of venter sometimes 
unarmed, sometimes tuborculate, and sometimes very briefly spiiiose. 

260. Troimcoris l^.viventris, St?l. 

Tropicoris laviventnSf StM, En. Hem. v, p. 105 (1876). 

9 . Pale flavescent, abovo distinctly punctured black ; punctures 
on anterior part of pronotum and on anterior part of costal area aencs- 
cent ; membrane and wings sordid hyaline : dorsum of abdomen weakly 
croceous : connexivum fuscescent- testaceous, punctured (two apical seg- 
ments excepted), segments with a pale marginal spot : venter levigate, 
spiracula black. As to form of pronotum and stature, somewhat like 
2\ rnjijwsy Linn., from which it differs in its larger size, paler colour, 
finer punctuation on the dorsum, entire juga distant, lateral process of 
pronotum shorter, more obtuse, not refloxed, and anterior lateral margins 
very slightly sinuated, scutellum also in the apical part punctured black, 
in the marking on the dorsum of the abdomen and the connexivum, the 
venter impunctate, pro- and meta-stethium posteriorly remotely sprin- 
kled with concolorous punctures, not black, corium sprinkled with small, 
somewhat rounded, impunctate spots : feet not marked : rostrum reach- 
ing the base of the venter, second joint somewhat longer than the third : 
anterior angles of pronotum sub-prominulous outwards in a small 
tooth ; furrow of the orifices longer about by half than the first joint of 
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the antennee : bead posteriorly with a lateral spot, and in the middle 
with a larger levigate, somewhat (jiiadiute spot, which has a doable row 
of punctures in the middle (Stdl). Long, 18; broad, 10 mill. 

Reported from India. 

2G1. Tropicoris punctipes, Stal. 

Tropicoris punctipeSf Stal, En. Hem. v, p. lOG (187G). 
d' . Above lurid and rather densely punctured fuscous ; beneath 
with the antenme, rostrum and feet pale sordid flavescent, the feet 
sprinkled fuscous : pectus and venter remotely punctured fuscous ; 
median ridge on the venter broad, very obtusely rounded, levigate : 
membrane infuscate : dorsum of abdomen sanguineous : connexivum 
punctured, fuscous, externally aenescent-fuscous, segments marked with 
a sordid flavescent median baud : venti-al spimcula black, d* . with the 
genital segment broadly and rather deeply sinuated at the apex, apical 
margin prominulous on both sides at the sinus in a small dentiform 
tubercle, apical angles of the sixth segment of the abdomen somewhat 
obtuse, not rounded. Stature and punctuation like T. rufipes, Linn, 
from which it differs in the lurid colour of the entire dorsum, apex of 
scutcllum concolorous and punctured, juga distant, anterior angles of 
pi'onotum not so much prominulous forwards, lateral process timncated 
at the apex, or somewhat sinuately truncated, apical angles equal, basal * 
spine of venter somewhat slender, somewhat prominulous before the 
nietastethium, rostrum somewhat shorter, reaching somewhat the apex 
of the second segment of the venter, also in the form of the genital 
segment in <5’. Furrow of the orifices short, shorter than the first joint 
of tlie antennee ; head posteriorly levigate with a spot at the eyes : second 
joint of the rostrum distinctly somewhat longer than the third (67d0. 
Long, 11 broad, 7 mill. 

Reported from India. 

Genus Agathocles, StSl. 

En. Hem. v, p. 69, 106 (1870). 

Head broad, somewhat short, broadly rounded at the apex, lateral 
margins posteriorly sinuate, parallel before the sinus, rounded at the 
apex ; second joint of rostrum much longer than the third ; anterior margin 
of the lateral process of the pronotum straight up to the apex ; entirely 
densely and distinctly punctured, anterior margin narrowly smooth be- 
hind the vertex : venter rather strongly convex. In Amyntor^ St&l, the 
head is long, triangular, gradually naiTowed, lateral margins anteriorly 
abruptly sinuate : anterior lateral margins of pronotum posteriorly 
straight : venter unarmed at the base. 
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262. Agathocles limbattjs, Stal. 

Agathocles limbatus^ Stal, En. Hem. v, p. 106 (1879). 
cf. Above lurid, rather densely and distinctly punctured black, and 
sprinkled between the punctures with small palloscent spots or protu- 
berances ; beneath black : extremity of the anterior lateral margins of 
the proiiotum, lateral limbus of the prostethium and broad limbus of 
the venter, sordid rufoscent. d* . with the sixth ventral segment ana 
tcriorly rounded, truncated at the apex, apical angles slightly promw 
nulous, straight. Head posteriorly with a levigate spot at the eyes, mar- 
gins posteriorly sinuated, parallel before the sinus in the.middle, an- 
teriorly rounded : anterior margin of the pronotum very narrowly levi- 
gate behind the vertex ; behind the eyes broadly truncated ; anterior 
angles with a small tooth turning outwards ; anterior lateral margins 
somewhat stmight, somewhat sinuated in the middle, very narrowly 
reflexed, obsoletely and obtusely crenulatcd belore the middle ; lateral 
angles straight, very slightly prominiilous : lateral margin of the apex 
of the scutelluin slightly reflexed : pectus remotely and distinctly punc- 
tured : abdomen broader than the pronotum, fuscous- violaceous on the 
dorsum : venter punctulate, the middle and the rufescent limbus levi- 
gate : connexivum fuscous : first joint of antenn® black, second lurid, 
more than twice longer than the first : rostrum reaching the base of tho 
venter, lurid : feet fuscous ; coxae, trochanters, base of femora; and the 
tarsi, lurid: membrane fuscous: W'ings sordid hyaline, very slightly in- 
fuscate towards the apex (Stdl), Long, 2U : breadth of abd. 12 mill, 
llcportcd from India, Silliat. 

Genus Amyntor, Stal. 

Ofvoi'fl. K. Y.-A. Forh. p. 519 (18G7) : En. Hem. v, p. 69, 107 (1876). 

Head acutely triangular, gradually narrowed forwards ; juga much 
longer than the tylus, contiguous before the tylus, a little hiscent and 
rounded at tho extreme apex, lateral margins acute, anteriorly sinuate, 
promiiiulous behind the sinus in a somewhat obtuse angle, bucculm some- 
what continued through, moderately elevated; ocelli twice as far from each 
other as from the eyes ; rostrum scarcely reaching the last coxte, first 
joint extending a little beyond tho bucculro, second joint longer than the 
third ; aiitennro moderate, first joint not reaching the apex of the head, 
third joint almost twice as long as the second : anterior lateral margins 
of pronotum hardly sinuate, serrulate, lateral angles acute, rounded at 
the extreme apex, a little promiiiulous : costal margin of corium 
moderately rounded : abdomen rounded on both sides, apical angles of 
segments very slightly promiiiulous: venter unarmed at the base: 
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fuiTow of the odoriferons apertnres not so long, abruptly abbreviated : 
tibioj bwadly sulcate (8tdl). 

263. Amtntor obscurus, Dallas. 

Halys (Dichelops ?) obscurus^ Dallas (neo Westw.), Trans. Ent. Soo. v, p. 188, t« 
19, f. 3, a* 6, (1849). 

Amyntor obucurus, St&l, En. Hem. v, p. 107 (1876). 
d* , 9 . Body ovate : above bz'own, obscure, very thickly punctured • 
pronotum with the lateral angles somewhat prominent, margins pale or 
yellow : head, pronotum, and scutellum slightly clouded with yellowish : 
a reddish tint on the hemelytra ; membrane transparent, with a pitchy 
black spot at the internal basal angle, (this spot is concealed by the tip 
of the scutellum when the wings are closed) : margins of the abdomen 
projecting considerably beyond the hemelytra on each side: venter, 
pectus, legs, rostrum, and antennse reddish or testaceous brown ; venter 
smooth, shining, the disc sparingly, the lateral margins very thickly 
and finely punctured : pectus sparingly punctured, more thickly so at 
the sides : legs punctured with black ; the tarsi darker : rostrum 
dai’ker at the tip ; antennae \vith the two last joints black, except at the 
base {Balias), Long, 14| — 16 mill. 

Reported from Sikkim. 

Genus Com PASTES, Stal. 

Offers. K. V.-A. Fdrh., p. 519 (1867) ; En. Hem. v, p. 69, 107 (1876). 

Head flat, somewhat narrowed forwards, rounded at the apex ; 
juga longer than the tylus, somewhat hiscent at the apex, lateral margins 
acute, flattened, posteriorly very slightly sinuate ; bucculro continued 
through, moderately elevated ; ocelli a little over twic?e more distant 
from each' other than from^the eyes ; rostrum extending pomewliat be- 
yond the last coxoD, first joint extending a little beyond the bucculro, 
second joint longer than the third ; antennm slender, first joint not 
reaching the apex of the head, second somewhat shorter than the third : 
lateral margins of pronotum somewhat obtuse, denticulate, lateral 
angles produced in a stout, broad, truncate, process, obliquely turning 
forwards, dentate on the margin ; anterior angles acutely promiuulous : 
costal margin of corium antei-iorly sinuate, thence much rounded before 
and at the middle, straight towards the apex : veins of membrane 
sparingly furcate : furrow from the odoriferous apertures somewhat 
long : abdomen roundly amplified before the middle, apical angles of 
segments a little promiuulous ; base of venter unarmed ; tibiae broadly 
sulcate (Sidl). 

Type Cimex houtanicusj Dallas. 
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264. CoMPASTES BOUTANicus, Dallas. 

Cimea f houtanicus, Dallas, Trans. Ent. Soo. v, p. 190, 1. 19, f. 4 (1849). 

Compastes boutanicus, StM, En. Hem. v, p. 107 (1876). 

$ . Body ovate, above brown, obscare, thickly and strongly ragose- 
ly pnnctulate : head rather thickly punctured, nearly as broad in front 
as behind, and with the anterior margin strongly notched ; slightly 
wrinkled posteriorly : eyes pitchy ; ocelli yellowish : pronotum with tlie 
enlarged lateral angles considerably directed forwards, with five teeth 
at their apex, of which the third and fourth from the front arg rounded, 
the others acute ; a strong spine at each anterior angle of the pronotum, 
immediately behind the eyes, and the antero-lateral margins are strongly 
serrated : scutellum rather elongated, narrower towards the apex, which 
is less punctured than the rest of the body and margined with yellow- 
ish : homelytra rather paler than the rest of the surface, thickly and 
coarsely punctured, and somewhat rugose ; membrane brown ; the sides 
of the abdomen scarcely project beyond the hemclytra : abdomen be- 
neath reddish-brown, smootli, impunctate : pectus paler with numerous 
scattered black .punctures which are larger and closer together on the 
prosiethium : a largo dull wrinkled patch on each side of themeta- and 
ineso-stethium : coxoj smooth ; legs yellowish brown, mottled with reddish- 
brown ; the 2-jointed tarsi are mtlior paler : antennin pale yellowish- 
brown, the basal joint and the others at base and apex, paler : rostrum 
pale brown with the apex darker and the tip of the basal joint, pitchy 
black (Dalla/t). Body long, including membrane, 20 mill. 

Reported from Sikkim (mihi). 

205. CoMPASTES TUUNCATUS, Distant. 

Compastpn truncatusy Distant, Trans. Ent. Soc. p. 351, t. 12, f. 10 (1887). 

Brownish-ochmceous, covered with coarse and darker punctures ; 
connexivum luteous, with blackish spots at bases and apices of sutures : 
meinbmne brownish, veins darker : 1 — 3 joints of autennie brownish, 
minutely darker at the apices ; second joint longer than the third ; 
pronotum with lateral margins obtusely crenulatc, the lateral angles 
produced into broad and apically truncated spines : body beneath and 
legs ochraceous, punctured with brownish : rostrum ochreous, apex 
pitchy, extending to second abdominal segment : ventral spine reaching 
intermediate coxce {Dist), Long, 16; exp. angl. pron. 10 mill. 

Reported from Sikkim (mihi). 

266. CoMPASTES SPINOSITS, Distant. 

Compaste'i spinosusy Distant, Trans. Ent. Soc. p. 331, i. 12, f. 11 (1887). 

Above brownish, coarsely and darkly punctate : pronotum rugulose, 
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with a niodian longitudinal Inteous line, the lateral margins with three 
prominent spines, the lateral angles broadly produced and somewhat 
obtusely spined posteriorly : membrane pale fuscous : body beneath 
bi'ownish and darkly punctate : legs ochiuceous, mottled and sprinkled 
brownish ; sublateral margins of the sternum bronzy : rostrum ochrace- 
ous, apex pitchy, extending beyond the last coxeo {Vist.), Long, 17 : 
exp. angl. pron. 8 mill. 

Keported from Sikkim. 

Genus Prionochflus, Dallas. 

Rhaphigasterf sulig. Prionochilus^ Trana. Eiit. Soc. v, p. 191 (1819) ; Prio 7 }oehU'UA, 
Stal, Ofv. K. V.-A. Fort., p. 610 (1807) ; En. Hera, v, p. 09, 107 (1870). InoladoB 
LeliUt Walker, Cat. Hot. ii, p. 406(1807). 

Head flat above, narrowed anteriorly, the juga passing the tylus, 
and united in front of it ; apex of head rounded, with a very slight 
notch in the middle ; eyes rather small, very slightly prominent, touch- 
ing the anterior margin of the pronotum ; ocelli small, situated rather 
behind the eyes, and neai'er to them thau to one another; antennfe 5- 
jointed, about half as long as the body ; flrst joint short, not reaching 
the anterior margin of the head ; the other joints gradually increasing 
in length towards the apex ; 4 — 5 joints thickest, fourth slightly com- 
pressed ; rostrum 4- jointed, reaching the base of the ventiul spine, the 
first joint short, as long as the head, inclosed entirely in a groove, wliich 
reaches the base of the head ; 2 — 3 joints equal, longer than the first ; 
fourth as long as the first : pronotum declined anteriorly; the anterior 
margin strongly emarginate, almost in a semicircle, for the reception oE 
the head ; the lateral angles very prominent, acute and curved forwards, 
their points reaching beyond the line of the anterior angles ; the antero- 
lateral maVgins are strongly serrated, and there is a distinct tooth 
behind each lateral angle : sciitcllnm long, passing the middle of the 
abdomen, the apex rounded and narrowed ; membrane reaching beyond 
the apex of the abdomen, with eight longitudinal veins, of which the 
3 — 5 from the inner margin spring from a basal cell ; the 6 — 7 are united 
at the base and the eighth is very short : abdomen extending a little 
beyond the hemelytra on each side ; beneath strongly ridged, with a 
strong basal spine, which extends forwards as far as the middle of the 
space between the intermediate and first pairs of legs ; vulvar apparatus 
as in Jlhaphigaster, &c. : mesosteihium with a slight ridge in the middle : 
legs rather slender, the posterior longest : tihise grooved on the 
outside, and fringed with small stifE hairs, especially tow-ards , the apex : 
tarsi 3- jointed, pilose, basal and terminal joints equal ; sefbond very 
short : claws and pul villi moderate {Dallas), 
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267. Prionoohilus octopunctatus, Dallas. 

Rh. {Prionochilua) Q-punctatus, Dallas, Trans. Bnt. Soo. v, p. 192, t. 19, f. 6 a — c. 
(1849). 

Prionochilue oetopunctatua, StAl, En. Hem. v, p. 107 (1876) j Distant, A. M. N. 
H. (5 s.) iii, p. 46 (1879). 

$ . Ovate, testaceous brown, opaque, beneath palor, above thickly 
and finely punctured with black ; pronotum strongly rugosely-punctate, 
with four black dots arranged in a transverse line across the disc, from 
the base of one lateral angle to the other ; the marginal serrations 
yellowish : scutellum less closely punctured than the pronotum, dis- 
tinctly rugose, with four black dots at the base, placed two close to the 
posterior margin of the pronotum about the same distance from each 
other as from the lateral angles of the scutellum, the two behind these, 
forming with them a small square; on each side of the apex of the 
scutellum is a small yellow impunctatc spot : homely tra with the punc- 
tures arranged somewhat nebularly ; a small impunctate spot on the 
disc, a little behind the middle : membrane transparent with a brownish 
tinge ; ventral «pino brown : legs, rostrum and antennee brownish 
testaceous ; the fourth joint of the antenna), except its base, the fifth 
joint entirely, and the a])ex of the fourth joint of the rostrum, black 
{JJallas), Long, 22; breadth of pronotum, 12<^ mill. 

Reported from Sikkim. 

Genus Puionaga, Dallas. 

List. ITom. 1 , p. 291 (1831) ; Walkor, Cat. Het., ii, p. 375 (1867) : St&l, En. Hem. 
T, p. 69, 107 (1870). 

Body short and broad : head nearly as broad as long, rounded and 
entire in front, juga meeting beyond the tylus ; ocelli minute placed near 
the posterior angles of the eyes and close to the anterior margin of the 
pronotum : antennao with the basal joint robust, not reaching the apex 
of the head ; second joint slender, very long, twice the length of the 
head ; rostrum not reaching the posterior cox83, inserted on a level with 
the base of the antenine at some distance from the front of the head ; 
basal joint short, not passing the base of the head ; second longest ; 
third longer tlian the first, a little shorter than the second, fourth shortest : 
pronotum with the lateral angles produced into strong acute spines, the 
lateral margins distinctly crenulated : scutellum very little longer than 
broad, triangular, with the lateral margins waved, the apex rounded : 
coriaceous portion of the hemely tra much longer than the membrane, with 
the apical margin rounded ; membrane with longitudinal veins : ventral 
spine not reaching the intermediate coxa3 : sternum with a distinct median 
furrow for the reception of the rostrum (Dallas), 

21 
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268. Prion AOA lata, Dallas. 

Prtonoea Isia^ Dallas, List. Hem. i, p. 291 (1851) Walker, Cat. Hot. it, p. 876 
(i867) ; Stal, En. Hem. y, p. 107 (1876); Distant, A. M. N. H. (6 s,) iii, p. 45 
(1879). 

cT . Above yellowish, very thickly punctured with black : prono- 
tum with a large, slightly elevated, impnnciate yellow spot on each side 
near the lateral margins before the middle: corium with- a large, im- 
punctate, yellow spot about the middle of the disc ; membrane brownish, 
somewhat opaque, with the inner basal angle dark brown : body beneath 
fulvous, the pectus brighter than the abdomen which is somewhat 
opaque, im punctate, with the middle of the 3 — 5 segments, brown ; the 
lateral margins brownish ; the first segment and the ventral spine con- 
colorous with the pectus which is slightly shining, more or less punc- 
tured with brown, Avith the antero-lateral margins and the lateral spines 
black : legs, rostrum, and the two basal joints of the antennea fulvous 
{Dallas'). Long, 13 mill. 

Reported from Java, Silhat (mihi). 

269. Prionaca exemita, Walker. 

Priomnea exempfOy Walker, Cat. Hot. iii, p. 609 (1808) ; Distant, A. M, N, H. 
(6 B.) iii, p. 45 (1879). * 

Testaceous, elliptical, thickly and minutely punctured : head 
rounded in front ; fore part with brown punctures ; hind part smooth ; 
juga and tylus of equal length; eyes piceous not prominent; rosirnm 
extending to the last coxm, apex black ; antennre slender ; first joint 
extending nearly to the front of the head ; second much shorter than 
the third ; fourth a little longer than the third : pronotum smooth, 
except the fore parts on each side where the punctures are brown ; 
lateral angles acute, elongated, shorter than their breadth at the base ; 
scutcllum hardly ridged, attenuated towards tho tip which is slightly 
acute : posterior angles of tho apical abdominal segment elongated ; 
ventral spine extending to the intermediate coxm : legs slender : 
hemelytra Avith black punctures along the costa ; membrane and Avings 
pellucid ( Walker). Body, long, 17-19 mill. 

Reported from N. India, Sikkim (mihi), rare. 

Genus Placosternum, Am. & Serv. 

Hist. Nat. Ins. Hccn., p. 174 (1843); Dallas, List Horn, i, p. 351 (1851) ; Walker, 
Cat. Het. iii, p. 486 (1808): Stal, Ofyers. K. V.-A. ¥orh, p. 519 (18G7); En. Hem. 
V, p. 69, 107 (1876). 

Lateral margins of the head before the middle gradually rounded 
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and entire ; juga not long, longer than the tylus, anteriorly converging ; 
rostrum not extended behind the last pair of feet ; first joint shorter 
than the much elevfted bnccules, second joint shorter, or some- 
what so, than the third : ocelli close to the eyes : pronotnm broad , 
lateral margins in part denticulate, posterior angles produced, straightly 
truncate at the tip : meso-stethial ridge robust, more or less prominulous 
anteriorly between the first pair of coxsb : meta-stethium elevated, 
sexangular, posteriorly sinuate, receiving the anteriorly rounded, 
depressed, basal tubercle of the venter : membrane rather transparent, 
veins somewhat rugular : furrow from the odoriferous aperture produced 
to a considerable distance with the apical ridge or wrinkle : first joint 
of tarsi not so short, apical joint of last pair somewhat compressed or 
tectiform. 


270. Placosternum taurus, Fabricius. 

Cimea tawnis^ Fabr., Spoc. Ins. ii, p. 344i (1781) { Mant. Ins. ii, p. 283 (1767) ; 
Ent. Syst. iv, p. 91 (1794) ; Stoll, Pnnaises, p. 25, t. 5, f. 34 (1788) ? 

Kdeam tanruiiy Fabr., Syst. Jlhyug. p. 145 (1803). 

Placoiftei'num tauruKy Am. & Sorv., Hist Kat. Ins. Hem. p. 174 (1843) ; Dallas, 
List, Hem. i, p. 351 (1851) ; Herr. Scliaff., Wjinz. Ins. ix, p. 305, f. 1002 (1853); 
Walker, Cat. Ilet. iii, p. 400 (1808) ; Stal, En. Hem. v, p. 107 (1876) ; Distant, A. 
M, N. H. (5 a.) iii, p. 45 (1879). 

Body large ; above altogether grey, below flavescent, feet punctured 
black : pronotal processes porrect, thick, compressed, very obtuse 
(O. iaurus, Fabr.). P. taurus, Am. & Serv., is described as greyish 
yellow, spotted brown : venter yellowish : two brown rings at the end 
of the femora, the rest of the feet, also the antennae, punctured black. 
Long, 21 mill. 

Reported from Java, East. Arch., China, Siam, Singapore, Ceylon, 
India, Coromandel, Bombay, Silhat, Assam: the Indian Museum has 
specimens from Sikkim (niilii). 


271. Placosternum cervus. Distant. 

Placosternum cervus. Diet., Trane. Ent. Soc. p. 352 (1887). 

Allied to P. taurus by the lateral angles of the pronotum being 
profoundly bisinuated at their apices, but much smaller than that 
species and having the lateral angles much more developed, being 
broadly and strongly produced upwards and forwards and deeply 
notched at each edge of the apex : the lateral angles are not simply 
crenulate, but shortly spinose (Dist), Long, 19 j exp. angl. pron. 17 
mill. 

Reported from Sadi 3 ’a (Assam). 
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272. Placobternum alces, Stal. 

PlacoBtsrmim aloes, Stal, En. Hem. ▼, p. 107 (1876). 

$ * Very like P. taurus ; differs in having the lateral process of 
the pronotum longer, truncate at apex, with the apical angles promi- . 
nulotts in a small tooth : scutellum convex at the base, depressed behind 
the posteriorly rounded and gradually inclined convex part 
Long, 21 ; broad, 12 ; exp. horns, 16 mill. 

Reported from Ceylon, Calcutta (P). 

273. Placosternum dama, Fabricius. 

Cimex dama, Fabr., Ent. Syst. iv, p. 92 (1794) ; Wolff, Ic. Cim. i, p. 6, 1. 1, f. 6 
(1800). 

Edessa dama, Fabr., Syst. Ehyng., p. 147 (1803). 

Flaeostemum dama, Stal, Hem. Fabr. i, p. 34 (1868) ; En. Hem. v, p, 108 (1876). 

(T , 9 • Sordid yellow-whitish, punctulate ferruginous-fuscous : 
1 — 3 joints of antennee also basal half of fourth joint, sprinkled fuscous- 
fermginous, last feiTUginous, pallid at the base : membrane grey, veins 
fuscous : feet sprinkled ferruginous : anterior lateral margins of the 
pronotum somewhat sinuated, obtusely crenulated, lateral angles ob- 
tusely produced, obliquely truncated at the apex and anteriorly sinuate ; 
apical margin of the corium very slightly sinuated outwards. The cf 
has the anal ^ segment deeply subsemicircularly sinuated at the apex, * 
apical angles acute. Close to P. taurus, Fabr., but is smaller, lateral 
angles of pronotum not so long and less deeply produced, more obliquely 
truncated at the apex and unisinuate, anterior lateral margins some- 
what straight before the middle, scarcely rounded, more obsoletely and 
more obtusely crenulated (Stal). Long, 16 — 19 ; broad, 10 — 11 mill. 

Reporied from India: Dikrang (Assam). 

Genus Amasekus, Slnl. 

Trana. Ent. Soc., p. 601 (1863) ; Ofvers. K. V.-A. Forh., p. 619 (1872) : En. ITom. 
V, p. 69, 108 (1876). 

Body oval depressed : juga longer than the tylus, somewhat dis- 
tant ; rostrum reaching base of third ventral segment ; antenua3 5-joint- 
ed, somewhat short, second joint shorter than the third : lateral margins 
of pronotum crenulate : scutellum posteriorly produced rather far, sides of 
produced part parallel : sterna not elevated ; posterior |eet distant (StdL)» 

274. Amasenus corticalis, StSl. 

Amasenus corticalis, St&l, Trans. Ent. Soc. (3 a.) i, p. 602 (1863) : Walker, Cat. 
Het. iii, p. 487 (1868) : Stal, En. Hem. v, p. 108 (1876). 

9 . Greyish-stramineous, remotely punctulate fuscous : large basal 
patches on pronotum and some scattered, confluent patches on corium 
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BubaBneoiis-black ; lateral streak on pro-stetbium obscurely OBneouB : band 
near the apex of the femora and two bands on the tibiae, fuScous : head 
somewhat lobate on botti sides before the eyes, slightly sinuate before 
the lobe, sides thence somewhat parallel, jaga very obliq^aely sinuately 
truncate towards the apex : lateral angles of pronotum prominent 9 
somewhat sinuately truncate at the apex, anterior lateral margins sinuate 
in the middle, rounded and crenulated before the sinus : scutellum 
slightly bigibbous at the base {SM). Long, 24 ; broad, 13 mill. 

Reported from Ligor, Malacca, Assam. 

Species of doubtful position, 

276. Pentatoma hengalensis^ Westwood, Hopo, Cat. Hem. i, p. 36 (1837) ; St&l, 
jEn. Hem. v, p. 126 (1876). 

Fulvesccnt, punctured black ; head with black lines between the 
eyes ; antenna) fuscous ; anterior part of pronotum with a submarginal 
line of black dots and other dots arranged on both sides in the shape 
of an irregular triangle : scutellum with a small levigate space on both 
sides at the base apical spot on corium, rufous : membrane hyaline : 
abdomen beneath with a median line of spots and a submarginal line 
on both sides, black ( Westio.), Long, 9—10 mill. 

Reported from Bengal. 

276. Pentatoma alho-notata, Westwood, Hope, Cat. Hem. i, p. 37 (1837) ; BtM, 
En. Hem. v, p. 126 (1876). 

Narrower than P. bengalensis, Westw., somewhat parallel ; black, 
punctured : band on the disc of the pronotum abbreviated : spots on 
the scutellum of an irregular Y-shape, large triangular spot on corium 
at the apex, coxee, intermediate tibise in the middle, and median band 
on the abdomen, white : extreme tip of membi’ane, hyaline {Westw.). 
Long body, 8 — 9 mill. 

Reported from Gambia {Westw.) ; Bengal {8tdl). 

277 . Pentatoma unicolor, Westwood, Hopo, Cat. Horn, i, p. 41 (1837) ; Stal, En. 
Hem. V, p. 127 (1876). 

Allied to Pentatoma juniperina, Pabr., but form of pronotum dis- 
tinct : sides of pronotum angularly prominent, subacute : above leek- 
green, somewhat opaque, punctured : membrane fuscous ; body beneath 
with the feet paler antennie green, two last joints, fuscous {Westw.), 
Long, 12-13 mill. 

Reported from Bengal. Westwood (p. 38, 1. c.) gives this name to a 
second species from Java which is one with Nezara viridula, Linn. 

278. Pentatoma indica, Westwood, Hope, Cat. Horn, i, p. 42 (1837) ; Stal, En. 
Horn. V, p. 127 (1876). 

Luteous-fuscous, punctured black, shyiing, broad : posterior angles 



162 E. T. Atkinson — Notes on Indian Rhynchota. [No. 2, 

of the pronotnm a little prominent, rounded, fulvous at the apex i veins 
on hemeljtra longitudinal : abdomen beneatli with a large, longitudinal, 
median, black spot ( Westw.), Long, body, 8 — 9 mill. 

Reported from Bengal. 

279. Pehtatoma lateralis, Westwood, Hope, Cat. Hem. i, p. 43 (1837) ; StM, En. 
Hem. V, p. 127 (1876). 

Fuscous, sub-opaque, punctured-black ; sides of pronotum margined 
paler, somewhat emargiiiate in the middle, posterior angles not promi- 
nent ; membrane pallid, smoky, with five fuscous longitudinal veins ; 
abdomen beneath piceous ; margin paler : feet palely luteous (Westu).) 
Long, body, 8 — 9 mill. 

Reported from Bengal. 

280. Pentatoma crassiventre, Dallas, T. E. S. v, p. 189 (1849) ; StM, En. Hemi 
V, p. 130 (1876). 

$ . Body roundish : above olive-testaceous, opaque, thickly and 
finely punctured with black : head very thickly and rather coarsely 
punctured : eyes brown : jfi’onotum with the lateral angles considerably 
produced on each side, but rounded at the apex ; emarginato anteriorly 
for the reception of the head, the posterior margin straight : the anterior 
portion of the pronotum is more thickly punctured than the posterior, 
with a faint transverse line on each side near the anterior margin, and a 
very narrow longitudinal line on the disc, smooth, impunctate : 
Bcutellum rather more faintly punctured towards the apex : hemelytra 
with a small impunctate spot on the disc ; the membrane transparent : 
dorsum of abdomen pitchy black, the margins testaceous, very thickly 
punctured with black : beneath testaceous, smooth, slightly shining : 
abdomen convex, panctai*ed with black, the punctures very close 
together towards the margins, thus forming a broad cloudy line down 
each side within the line of stigmata ; the base of the second segment, 
and a large spot in the middle of the 5 — 6 segments, black : pectus and 
underside of head concolorous with the abdomen ; legs pale testaceous, 
with distinct pitchy punctures ; those on the femora much larger than 
those on the tibisB ; the apices of the latter and the tarsi tinted with 
ferioiginous : autennse with the two basal joints pale testaceous ; 
rostrum of the same colour, with the apex pitchy black {Valias). Body 
long, 9 ; breadth of pronotum, 6^ mill. 

Reported from Sikkim. 

281. Pentatoma fimbnata, Westw, (nec. Fahr.) Hope, Cat Hem. i, p. 39 (1837) ; 
Stal, En. Hem. v, p. 127 (1876). 

Grass-g^een above and beneath ; above, punctured, shining ; heme- 
lytra luteous, punctured, varied with brunneous, external margin 
greenish ; large internal patch or streak on the membrane fuscous ; , 
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three laRf joints of the antennas, black at the apex (Weslw.). Body, 
long, 9-10 mill. 

Reported from Bengal. 

282. Pentatoma lateralis^ Walkor (neo. Westw.), Cat. Hot. ii, p. 301 (1867). 

Tawny, oval, thickly and minutely pnnctured, pale yellowish 

beneath ; punctures brown : head largo ; juga and tylus of equal length ; 
rostrum extending to the hind coxce ; tip black : antennas testaceous, 
a little less than half the length of the body ; first joint not extending 
to the front of the head ; second blackish at the tip, much longer than 
the third ; 3 — 5 joints pale yellowish, black towards the tips ; fourth 
much longer than the third ; fifth longer than the fourth ; pronotum 
with pale yellowish slightly rcflexed sides ; posterior angles slightly 
acute and prominent : scutellum attenuated *to wards the tip, not extend- 
ing beyond the angle of the corium ; tip bordered by a pale yellowish 
line which is dilated at each end : pectus and abdomen beneath thinly 
black speckled ; abdomen above ochraceous ; beneath with an irregular 
black stripe, which does not extend to the tip : legs slender, pale 
yellowish ; femora and tibioB black speckled ; tibiae furrowed ; hemelytra 
greenish testaceous, reddish testaceous along the costa ; membrane pale 
cinereous, with nine pale longitudinal veins, of which the fifth is forked 
near its tip and united with the sixth near the base ; wings pellucid 
(Walker), Long, 11| mill. 

Reported from India, Siam : resembles Halyomorpha picus, Fabr., 
in structure; the eyes and the angles of the pronotum being less 
prominent. 

283. Pentatoma vicariaj Walkor, Cat. Hot. ii, p. 303 (1867). 

Grass-green, elongate-oval, thickly and minutely punctured, indis* 

tinctly tinged here and there with red, pale yellowish green beneath : 
head yellow, elongate ; hind part green ; juga and tylus of equal length : 
rostrum extending to the last coxa) ; tip black ; antennae greenish, less 
than half the length of the body ; joints successively increasing in 
length ; first not extending to the front of the head : pronotum with a 
broad yellow band along the fore border, the hind border of this band 
dentate ; hind angles obtuse, not prominent : seutellurn extending a 
little beyond the angle of the corium, attenuated towards the tip, with 
three yellow points at the base : abdomen beneath slightly ridged : legs 
slender : membrane pellucid ( Walker). Body, long, ISJ mill. 

Reported from India. 

284. Pentatoma inconcisa, Walker, Cat. Hefc. ii, p. 301 (1867). 

Tawny, elongate- oval, roughly punctuied, beneath testaceous, punc- 
tures black : head elongate, tylus and juga of equal length, the former 
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very thinly punetared, fbtming a Tery slight ridge : roBtrum extending 
to the last ooxsb, apex black : antennss black, less than half the length 
of the body, 3 — 5 joints snccessively increasing in length, first testace- 
ous not reaching front of the head, second longer than the third : pro- 
.notum with a hardly elevated transverse line near the anterior margin, 
an indistinct tubercle on each side in front of the line, the posterior 
angles obtuse but not prominent ; scutellum reaching beyond the bend 
of the coi’ium, narrowed towards the apex which is levigate and lute-, 
ous ; most of the punctures clustered in five patches of which one is 
on each side of the base, one on the disc, and one on each side beyond the 
middle : abdomen not emarginate at the apex ; connexivum with a black 
dot at the base of each segment : legs stout, testaceous, thickly setulose, 
apex of tarsi, black : hemelytra with a few minute, levigate, luteous 
marks ; membrane lurid with six longitudinal veins, of which 1 — 2 are 
united near the base (Walker). Long, 10^ mill. 

Reported from N. India. 

285. Pentatoma trispila, Walker, Cat. Het. ii, p. 302 (1867). 

Ferruginous, oval, shining, thinly sprinkled x>alo yellow, rather 
roughly punctured; beneath pale testaceous: head conical, with 
two pale testaceous streaks between the eyes ; juga and tylus of equal 
length, the latter testaceous : rostrum extending to the last coxsd, tip , 
black ; antonnaa testaceous, very slendor, more than half the length of 
the body, joints successively increasing in length, first not reaching the 
front of the head, apex of third ferruginous, fourth black, with basal 
fourth part pale yellow, fifth black with basal third yellow : a transverse 
levigate luteous mark on each side of the proiiolum near the anterior 
margin, sides pale testaceous, posterior angles obtuse not prominent : 
scutellum extending a little beyond the angle of the corium, a large pale 
yellow spot on each side at the base, and another at the apex : three 
black points on each side of the pectus : abdomen above black, with 
testaceous spots on each sido : legs pale testaceous, minutely sprinkled 
black: apices of the tibiie and of the joints of the tarsi, brown : mem- 
brane lurid Long, 10 J mill. 

Reported from Siam. 

Genus Astla, Walker. 

Cat. Het. ii, p. 403 (1867). 

Body elliptical ; head large, much rounded in front ; sides slightly 
x’eflexed : juga as long as the tylus which they partly overlap ; rostrum 
extending nearly to the posterior margin of the second ventral seg- 
ment : autenn© slender, first joint not extending to the front of the 
head ; second much shorter than the third : pronotum scritited on each 
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sido in front ; Anterior angles acnte ; posterior angles dilated, forming 
two short rectangular liorns : scutellum rather small ; pectus with a 
very sliglit ridge : abdomen somewhat concave above, slightly dentate 
along each side : legs rather long and slender ; tibieo furrowed ; tarsi 3- 
jointed : membrane with five longitudinal veins, of which the subcostal 
one is forked ( Walker) . The structure of the head separates it from 
UmoMstua and OaleJanta, 

266. Aayla indicatrim. Walker, Cat. Het. ii, p. 403 (18G7). 

Tawny, minutely and rather thinly punctured ; punctures blackish ; 
beneath testaceous, ferruginous speckled : rostrum with a black tip : 
antenna) black ; pronotum most thinly punctured in front : scutellum 
much excavated at each antenor angle : tarsi brown : membrane lurid- 
cinereous : wings cinereous {Walker). Long, 21 mill. 

Reported from India. 

267. Mormidea socia. Walker, Cat. Hot. ii, p. 262 (1867). 

Dingy yellowish, elongate oval, largely punctured ; punctures black ; 
underside and h*gs pale yellow : head more thi(‘lvly punctured than the 
pronotum ; juga and t 3 dns of ecjual length j rostrum extending to the last 
coxa’ ; tip black ; antenna) pale yellow, sefulose ; first joint extending 
nearly to the front j second longer than the third ; pronotum with a 
transverse callus on each sido near the anterior margin and, with a 
Binooth slii>ht marginal ridge on each side between the spine and the 
anterior maigin ; s])iiies black, stout, acute, slightly projecting forward : 
scutellum with the disc pale yellow and thinly punctured ; throe large 
smooth pale yellow spots, two on the fore angles and one at the tip : 
pectus, abdomen beneath and femora with a few black points : logs 
slender, setuloso : mombiuno pellucid {Walker), Body, long, 8^ mill. 

Reported from India. 

268. Moimidea nufricep^ Walker, Cat Hot. iii, p. 654 (1808). 

Tawny, ellij)tieal, thickly and minutely brown punctured, testaceous 
beneath: head blackish, somewhat elongated; juga and tylus of equal 
length ; eyes i^iceous, prominent ; rostrum extending a little beyond the 
last coxa’, tip black : luonotum with a slight transverse ridge, in front of 
which it is testaceous and thinly punctured ; fore border and a line along 
the posterior border of tlie ridge, blackish ; the usual transverse calli ; 
posterior angles elongated, acute, a little shorter than their breadth at 
the base : scutellum smooth and pale yellow at the tip, which is rounded 
legs slender ; femora and tibiop slightly brown-speckled : meuibrauo and 
wings ciueroous {Walker). Long, 10 j mill. 

Reported from India. 

22 
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269. Rhaphigeutter (^) maerdcanthua, Dallas, List. Hem. i, p. 289 (1851^ ( Walker, 
Gat. Hot. ii, p. 865 (1867) ; (P) StM, En. Hem. p. 129 (1876). 

9 . Broad and short, somewhat rounded, abore brown, somewhat 
ferruginous, very thiokly and finely punctured with black : pronotum 
with the lateral angles very prominent and obtuse : scutellum very 
broad at the base : membrane brownish : margins of the abdomen bright 
reddish orange, with a small black band at the base and apex of each 
segment near the suture, leaving the suture itself orange : body beneath 
fulvous, thickly and rather finely punctured ; the abdomen somewhat 
rugose ; ventral spine very long, reaching the base of the head, pitchy 
brown, very smooth and shining : legs fulvous : rostrum testaceous, with 
the tip black : antennss with the second joint very short, scarcely more 
than half the length of the third ; the two basal joints testaceous ; third 
joint black, with the base testaceous ; 4 — 6 joints black, with their bases, 
dull orange or tawny (Balias), Long, 11| — 12 mill. ; breadth of prono- 
tum, 9 mill. 

Reported from N. India. 

270. Rhaphigaster apicaliSf Dallas, List. Hem. i, p. 286 (1851) { Walker, Cat. 
Het. ii, p. 281 (1867). 

Antestia {?) apicalis^ Stt), £n. Horn, v, p. 129 (1876). 

$ . Above pale greyish olive ; head with six black punctured lines 
on the anterior portion which unite more or less on the vertex, making 
that part nearly black, with irregular pale spots : eyes brown ; ocelli 
red : pronotum rather thickly punctured with black, the punctures 
arranged somewhat in transverse lines, with the anterior portion of the 
disc blackish, the anterior and lateral margins with a narrow whitish 
edge : scutellum rather thickly punctured with black, with a small 
orange spot in each basal angle, a large round black spot in the middle 
of the base, and a black spot on each lateral margin near the apex : 
coriaceous portion of the hemelytra rather thickly punctured with black, 
with the apex and a submarginal spot near the middle, black ; membrane 
transparent, brownish ; margins of the abdomen variegated with black 
and yellow, very thickly punctured : abdomen beneath, greyish-testace- 
ous, with the sides rather thickly and strongly punctured with black ; 
ventral spine long, reaching the intermediate coxeo : pectus testaceous, 
thickly punctured with black : legs testaceous ; femora punctured with 
black ; tarsi with the apical joint brown : rostrum testaceous, with the 
tip black : antennas with the three basal joints testaceous ; 4 and 5 black, 
with the base testaceous. (Dallas). Long, 9 mill. 

Reported from N. India. 
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271. Rhaphigaeter hisignatua, Walker, Gat. Het. ii, p 366 (1867). 

Testaceous, elongate-ellipticai, thickly and minutely punctured; 
punctures black : juga and tylus equal in length : eyes rather promi- 
nent : rostrum extending nearly to the last coxte ; tip black ; antennas 
black, nearly half the length of the body, I — 2 joints tawny ; first not 
extending to the front of the head ; third a little longer than the se- 
cond ; fourth much longer than the third ; fifth not longer than the 
fourth : pronotum transversely and very slightly impressed in front ; 
a transverse triangular black mark with a testaceous disc on each side 
in front of the impression : scutellum less thickly punctured than the 
pronotum ; a blackish dot on each side near the tip : abdomen black ; 
connexivum testaceous ; under side with two testaceous stripes which 
do not extend to the tip : ventral spine obtuse, extremely short, not 
extending to the last cox89 : femora and tibied with tawny tips ; tibios 
slightly furrowed; tarsi tawny: corium with a brown apical patch, 
which is bordered on its inner side by an incomplete whitish band, the 
latter not punctured ; membrane lurid : wings pellucid, pale lurid to- 
wards the tips (Walker). Body, long, mill. 

Reported from India. 

272. Bhaphigaater patuLua, Walker, Cat. Het. ii, p. 366 (1867). 

Palo testaceous, ample, nearly elliptical, thinly punctured : head 
black- punctured in front ; juga and tylus of equal length': rostrum 
extending to the last coxes ; tip black : antonnes slender, less than half 
the length of the body ; first joint not extending to the front of the 
head ; second much shorter than the third ; fourth longer than the third : 
pronotum black punctured ; the punctures more thick in front, excepting 
a transverse, abbreviated, slightly undulating lino ; posterior angles pro- 
minent, hardly acute : scutellum attenuated towards the tip : pectus not 
ridged; sides whitish testaceous: abdomen, in the cf, excavated at the 
tip ; ventral spine extending to the intermediate coxes : legs slender : 
hemelytra with black punctures along the costa ; membrane and wings 
pellucid (Walker), Long, 15| — 19 mill. 

Reported from N. India. 

273. Bhaphigaater atrachioidea, Walker, Cat. Het. ii, p. 365 (1867). 

Luteous ; oval ; thinly and rather finely punctured ; punctures 
black : head black, with five luteous stripes, of which the inner pair are 
forked in front, and the outer pair are irregular and border the eyes ; 
juga and tylus of equal length : rostrum black towards the tip, extend- 
ing to the last coxsd : antonnes tawny, less than half the length of the 
body, joints successively increasing in length ; first joint not extending 
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to the front of the head > pronotum in front with an abbreviated black 
band, which is dilated on each side, where it contains an interrapted 
luteous streak ; space about the baud smooth ; hind angles much round- 
ed, not prominent : scutollum with a callus on each angle at the base, 
and with a black spot on each side near the tip : pectus with three black 
stripes : abdomen beneath with three stripes of triangular black spots ; 
of these the lateral spots are connected ; legs reddish, short, stout : 
hemelytra with a black spot in the disc of the corium ; membrane pellu- 
cid ( Walker), Long, 5 ^ — 6 mill. 

Reported from India. 

274. Rhaphigaster rulriplagot Walker, Cat. Het. ii, p. 365 (1867). 

Testaceous, nearly oval, thickly punctured, slightly shining : head 
with a black slender marginal line along each side ; juga and tylus of 
equal length : rostrum extending to the intermediate coxco : antennas 
tawny, less than half the length of the body ; joints successively and 
slightly increasing in length ; first not extending to the front of the 
head : pronotum slightly and transversely impressed on each side in 
front ; a red patch on each side between the posterior angles, which aro 
slightly rounded and not prominent : scutellum with a red spot on each 
side near the base and with a red band near the tip ; abdomen with a 
black stripe on each side above, and with an incomplete brown stripe ou 
each side beneath ; tip truncate ; ventral spino extending to the inter- 
mediate coxa3 : legs rather short and stout : hemelytra with a red spot 
on the tip of the corium near the costa ; membrane and wings pellucid 
{Walker), Long, 65 — 7 mill. 

Reported from India. 

276. Tetrisia bruehoideSf Walker, Cat. Het. i, p. 112 (1867). 

Black : body convex, oval, dull, finely scabrous : head transverse, 
rounded in front, not more than half the breadth of tlie pronotum ; eyes 
not prominent ; rostrum reddish, extending beyond the last cOx© ; 
antennro rather stout and short: pronotum nearly twice the lengtlP of 
the head, with a transverse furrow in the middle, in front of which the 
sides are rounded and serrated ; a short longitudinal furrow near each 
bide of the hind part : scutellum broader than tlic pronotum, rounded 
at the tip, entirely covering the abdomen and the folded hemelytra, of 
which the membrane is dark brown : abdomen contracted : legs very 
short and stout {Walker), Long, 5 ^ mill. 

Reported from Singapore. Belongs to sub-family Plataspma. 
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Snb-fam. Asopina, St&l. 

En. Hem. i, p. 21 (1870); Ofrers. K. Y.-A. Fdrh., (8), p. 40 (1872) ; Distant, 
Biol. Gen. Amer., Hem., p. 26 (1879) ; Aaopidce, Dallas, List. Hem. i, p. 76 (1861) t 
Aeopida, Stal, Hem. Afric. i, p. 32, 62 (1864). 

(a) to (c7) as in sub-fam. Pentatominay (J. A. S. B. Ft. II, p. 192, 
1887). 

(e) Rostrum long, passing tho intermediate coxee, stouter than in 
the preceding sub-family, sheath inserted at the labrum which is a little 
remote from the apex of the tylus : rostral furrow not coarctaie an- 
teriorly ; first joint of the antennae generally short and not longer than 
the longitudinal diameter of the eyes. 

Genus Zicrona, Am. & Serv. 

Hist. Nat. Ins. H6m., p. 86 (184.3) : Sahib., Mon. Geoo. Fonn., p. 18 (1848) : 
Dallas, List. Hem. i, p. 108 (1851) ; Walker, Cat. Het. i, p. 145 (1867) ; Sial, Offers. 
K. V. A. Forh., p. 499 (1807) ; En. Horn, i, p. 36 (1870>. 

Body shining : second joint of the antennae longer than the third ; 
second joint of, rostrum longest, shorter than tho two apical taken 
together ; juga not, or scarcely, longer than the tylus : anterior lateral 
margins of pronotum entire or very obsoletely eroded : frena not ex- 
tended beyond the middle of tho scntcllum : second ventral segment 
not elevated in the middle : feet rather short, tibiae without a furrow 
above, convex, at least towards the base, somewhat obtusely rounded, 
anterior pair not dilated. 

276. ZiCRONA CiBRULEA, Linnaeus. 

Cimex cceruleuSy Linn., Syst. Nat., ed. 10, i, p. 445 (1758) ; 1. c, ed, 12, i (2), p. 
722 (1767) j Uo Geer, Mem. iii, p, 268 (1773) ; Fabr., Syst. Ent. p. 7l6 (1775) \ Spec. 
Ins. ii, p. 359 1781) ; Mant. Ins. ii, p. 206 (1787) ; Gmelin, ed. Syst. Nat. i, p. (4), p. 
2164 (1788) i Wolflf, Ic. Cim. i, p. 18, f. 18 (1800). 

Pentatoma ccuruleumt Hahn, Wanz. Ins. ii, p. 65, f. 154 (1834). 

Asopus cceruleuSf Burm., Uaudb. Ent. ii, (1), p. 378 (1835) ; Herr. Scliaff., Wanz. 
Ins., vii, p. 112 (1814) ; Plor, Rhynch. Liv. i, p. 90 (1860). 

Pentatoma concinna, Westwood, Hope, Gat. Hem. i, p. 39 (1837). 

Pentatoma violaceUf Westwood, I, c. p. 39 (1837). 

Stiretrus camleuHy Blanchard, Hist. Nat. Ins. p. 154 (1840). 

Zicrona illustrisy Am. & Serv., Hist. Nat. Ins. H4m. p. 87 (1843) ; Vollon., Fanne 
Ent. I’Arch. Ind. Neor. iii, p. 15 (1868). 

Zicrona cterulea, Am. & Serv., Hist. Nat. Ins. H^m. p. 86 (1843) ; Dallas, List 
Horn, i, p. 108 (1851) ; Pieber, Enr. Horn. p. 346 (1861) ; Douglas & Scott, Brit. 
Hem. i, p. 88 (1865) ; Walker, Cat. Het. i, p. 146^(1867); StAl, En. Hem. i, p. 36 
(1870) ; Scott, A. M. N. H. (4 s.), xiv, p. 289 (1874) ; Saunders, Trans. Ent. Soc. p. 
123(1875); J. Sahlbohm, K. V.-A. Handl., xvi (4) p. 16 (1879); Distant, Scion. 
Res. 2iid Yarkand Miss. p. 3 (1879) ; Trans. Ent. Soc. p. 415 (1883). 
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** Cadralean-blne, immaculate ” is the short description given by the 
earlier writers. Serville describes this species as having the body, feet, 
and antennsB metallic greenish-bine shining ; body above finely punc- 
tured. Z, illustria^ Am.* & Serv., differs only in being metallic blue not 
greenish-blue, like Z, ccerulea. The P. concinna of Westwood is described 
as larger than Z. cceruleaf altogether black with cesrulean and purple 
reflections, antennae and feet black. The P. violaoeay West w., scarcely 
differs from the preceding, but is altogether more violaceous and some- 
what punctured. Others give bright blue or blue-green, shining, 
punctured: legs and antennae, black. Dallas and SMI (I, c, supra) 
record fully the synonymy and references to figures. Long 9 — 10 mill. 

Reported from all Europe, N. W. Siberia, Japan, China, Bengal, 
India, Malacca, Java, Borneo, Bujkoti in Jaunsdr Bawar, 7,000 feet 
(mihi). 


Genus Cbcteina, Walker. 

Oat. net. i, p. 118 (1867 J. 

Body very elongate-oval, rather flat : head and pronotum rather 
largely punctured : head not much shoi ter than the pronotum, a little 
narrower in front of the eyes, with a slight yidgo which emits two short 
slight forks on each side between the eyes : eyes very prominent : ros- • 
trum stout, extending to the last coxee : antennin very minutely pubes- 
cent, about half the length of the body, first joint stout, second shorter 
than the third, 4 — 5 a little broader and longer than the third : scutum 
slightly rugulose, not longer than broad, the forepart much contracted ; 
Bcutellum with a slight ndgo, narrowed towards the apex, which is 
rounded : legs rather stout ; first femora with a spine beneath the apex ; 
first tibiao^much dilated : the elongate hardly convex body, the shape of 
the head, and the margined pronotum distinguish this genus from Oazira 
{Walker). 

277. Cectrina plattehinoideb, Walker. 

Ceeyrina platyrhmoideSf Walker, Cat. Het. i, p. 119 (1867). 

Tawny, irregularly and more or less speckled with piceous, the 
latter hue partly predominating : head piceous, with a tawny longitudi- 
nal line : rostrum piceous : antennae reddish ; 4 — 5 joints piceous, fourth 
with a whitish band near the base : abdomen above very dark red, with 
tawny spots along each side : membrane cinereous, with two curved 
brown bands : wings cinereous {Walker). Body, long, 11 — 12^ mill. 

Reported from India. 
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Genus Blaohia^ Walker. 

Oat. Het. i, p. 117 (1867) : inolndes Seaha, Diet., Trans. Ent. Soo. p. 843 (1887). 

Body short-oval, convex, shining : head about half the length and 
about one-fifth of the breadth of the pronotum; juga and tylus of 
equal length ; rostrum moderately stout, extending to the last coxss ; 
antenned slender, very minutely setulose, rather more than half the 
length of the body, 2 — 5 joints successively slightly increasing in length : 
pronotum thinly and finely punctured, nearly twice broader than long, 
forming an acute angle on each side of the fore border, with an acute 
diverging spine on each side posteriorly : scutellnm slightly contracted 
posteriorly, hardly extending beyond the corium : legs hardly stout, fore 
femora with a spine beneath near the apex ; fore tibiae much dilated. 


278. Blachia ducalis. Walker. 

Blachia ducaliSf Walker, Gat. Hem. i, p. 117 (1867). 

Sesha manifestat Distant, Trans. Ent. Soo., p. 343, 1. 12, f. 2 (1887). 

Testaceous : head with a small purple spot on each side of the 
posterior margin : pronotum with five purple spots, of which two near 
anterior margin are much smaller than the three in a transverse row 
near posterior margin : scutellum with a very large purple spot on each 
side near the base and with a purple spot on each side behind the mid- 
dle : pectus with three purple patches on each side : abdomen beneath 
on each side with an inner stripe of three purple spots and an outer 
stripe of two purple spots : hemelytra with a large purple spot joining the 
middle of the costa and a smaller apical purple spot ; membrane colour- 
less with two broad brown streaks, one capitate ; wings brown {Walker). 
Body, long, 10| — 12 mill. 

Beported from Siam, Sikkim (mihi). 


Genus Cazira, Am. & Serv. 

Hist. Nat. Ins. H^m. i, p. 78 (l|f43} : Dallas, List. Hem. i, p. 82 (1851) ; Walker, 
Cat. Het. i, p. 117 (1867): Stal, Hem. Afric. i, p. 62 (1864): En. Hem. i, p. 38 
(1870). 

Body somewhat short, stout : scutellum with vesicular tubercles at 
the base : venter at the base with a small spine directed forwards and 
not extending beyond the insertion of the posterior foot : all the femora • 
with a spine beneath towards the apex ; anterior tibite much dilated : 
rest, as in Aso^ms {Am. Serv.). 
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279. Oaziba vereucosa, Westwood. 

Pentatoma verrucosttf Westwood, Zool. Journ. ▼, p. 446, t. 22, f. 7 (1835). 

Asopus ven’ucifer, Bnrmeistor, Handb. Ent. ii, (ij, p. 380 (1835). 

Oa^ira verrucosa, Dallas, List. Horn, i, p. 82 (1851), excl. syn. Linnm s Walker, 
Gat. Ilet. i, p. 117 (1867) ezcl. do. : BtM, En. Hem. i, p. 38 (1870) ; Distant, A. M. 
N. H. (6 B.) iii, p. 45 (1879). 

Rufous-testaceons, variegated with fuscous, punctured, subrotun- 
date ; posterior sides of pronotum on both sides unispinose ; dorsum 
with several elevated oblique lines ; scutellum at the base with two 
large, round, rufous tubercles, and two other small lateral tubercles ; 
posteriorly narrowed and produced to the apex of the abdomen, pos- 
terior part concave, sides elevated : corium rufous, punctured with black 
and the apical membrane produced to a distance beyond the abdomen ; 
sides of abdomen visible, serrated : antenum longer than the pronotum, 
2 — 3 joints equally long, also 4 — 5 which are a little longer than the 
two preceding : femora beneath unispinose, first pair stouter ; the two 
first tibim dilated, four posterior simple, rufous, with a white ring. 
{Westw.), 

Variable in coloration, sometimes fuscous-piceous, sometimes cin- 
namon-yellow ; pronotum with a longitudinal median wrinkle or ridge, 
a transverse discoidal wiiukle behind the middle, recurved on both sides, 
anteriorly with two lateral tubercles and behind the tubercles a less 
d.istinct obliquely longitudinal wrinkle which is sometimes confluent 
with the posterior tubercle ; apical part of scutellum more or less con- 
cave, apex 'more or less distinctly emarginate (Sidl). Body with heme- 
lytra long, 10^ — 11 mill. 

Reported from Malabar, Dckkan, India, Assam. The Indian 
Museum has specimens from Sikkim, Sibsagar (Assam), and Calcutta 
(mihi). 


280. Cazira internexa, Walker. 

Cazira intemexaj Walkor, Cat. Hot. i, p. 118 (1867). 

Ochraceous, thick, shining, roughlj^^tuborculate ; head about one- 
fifth the breadth of the pronotum; juga extending somewhat beyond 
the tylus ; rostrum black ; antennaa black, 2 — 4 joints successively 
increasing in length, fifth a little shorter than the fourth : pronotum 
with prominent obtuse spines : scutellum with a hump on each side at 
the base and with two slight longitudinal furrows : legs blaek, stout ; 
coxm, first femora at base and last towards the base, lutcous ; first tibim 
much dilated : membrane black, with a limpid spot on the costa befpre 
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the Tniddlo, and one on the hind border beyond the middle. Distin- 
guished from preceding by the comparatively smooth hinder part of the 
scutellum (Walker). Long, 9| mill. , 

Reported from Cambodia. 

281. Cazika ulcerata, Herrich-Schaffer. 

Abo'pv. 8 ulcerattba, Horr.-Scliaff., Wanz. Ins. iv, p. 103, t. 103, f. 452 (1839) and 
vii, p. 114 { 1844). 

Ocusira ulcerata, DallaSi List. Hem. i, p. 82 (1851) $ Walker, Cat. Het. i, p. 118 
(1867) j St&l, Bn. Hem. i, p. 39 (1870). 

Miniaceous : pronotam at the base with raised tubercles, lateral 
angles produced widely outwards and a little forwards into a spine, of 
which the lateral margins are sinuate before the apex : scutellum with 
tubercles at the base : a spot in the middle of the homolytra, the an- 
tenuffi, tarsi and apex of last tibim, black ; the last tibiss in the middle, 
white ; membrane brownish, with a white spot in the middle of the 
outer margin ; venter spinose at the base ; first pair of tibiD 9 very 
strongly dilated, the tooth-like inner edge of the tip, black ; fore femora 
with a tooth. Long, 8 mill. 

Reported from Hong-Kong, Siam, Calcutta (mihi), Coromandel. 

( 

282. Cazira ciiiroptera, Herrich-Schaffer. 

Asopus chiropterus, Herr.-Sohaff., Wanz. Ins. v, p. 78, t. 170, f. 623 (1839) ; vii, 
p. 113 (1844). 

Cazira verrucosa. Am. & Serv., Hist. Nat. Ins. H4m., p. 78, t. 3, f. 8 (1843) : 
ezcU syn. 

Cazira chiroptera, Dallaa, List Hem. i, p. 82 (1851); Walker, Cat. Het. i, p. 
118 (1867) ; Yollenliovcn, Fann. Bnt. Ind. Neerl. iii, p. 4 (1868) : Stal, Bn. Hem. i, 
p. 39 (1870). 

Ferruginous : coarsely punctured : pronotum with a raised smooth 
median line ; lateral angles acutely produced ; four black spots, of which 
one on each side near the lateral angles : base of scutellum with spheri- 
cal, raised tubercles, a black spot at base and apex : a rounded black spot 
near the apex of the hemelytra and the apex itself, black ; wings fus- 
cous : legs lutooiis : beneath two spots at the base, and two before the 
end of the abdomen. Long, 10 mill. 

Reported from Java, Sumatra, Borneo, Malacca. 

Genus Canthecona, Arayot & Serville. 

Hist. Nat. Ins. Hem., p. 81 (1843): Dallas, List Hem. i, p. 89 (1851); Walker, 
Cat. Het. i, p. 130 (1867) : Stkl, Hem. Afrio. i, p. 62, 66 (1864) ; Bn. Horn, i, p. 41 
(1870) : — Chnex, siibg. Canthecona, Ofvers. K. V.-A. Forh., p. 49 (1867). 

Head somewhat fiat ; two apical joints of rostrum of equal length, 
each a little shorter than the second : anterior latci-al margins of the 
23 
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pronotum more or less distinctly crenulated or transversely rugose : frena 
extended to, or a little beyond,' the middle of the scutellum ; venter, at 
the base, furnished with a tubercle or short spine, obtusely conical ; 
striduhitory spots, in cJ , extended through 4 — 5 ventral segments, serice- 
ous : first tibios not dilated, first femora with a distinct spine. 

283. Cantiiecona binotata, Distant. 

Canthecona hinotatay Dist. A. M. N. H. (5 s.) iii, p. 47 (1879). 

Luteous, thickly punctured with brown : tylus reaching the apex 
of the head, juga thickly covered with brassy bhick punctures ; eyes 
prominent, fuscous, luteous at the base : antennse with 2 — 3 joints sub^ 
equal, fourth rather longest, 1 — 2 joints luteous, 3—4 dark fuscous, 
luteous at the base : rostrum luteous, with the tip reddish : pronotum 
considerably deflexed from the base towards the head, with a median 
raised longitudinal lino, which is prolonged throughout the whole length 
of the scutellum ; lateral edges, with an indistinct, ^bscure, violet, 
submarginal border, and some other indistinct strioe of the same colour 
on tlie disc ; lateral angles produced into short, obtuse, black spines, 
emarginate and luteous at the tip; .cutellum somewhat gibbous at the 
base, where it is thickly and darkly punctured, the median longitudinal 
line becoming broad and impunctato towards the apex : corium with a 
somewhat tnangular subcostal blackish spot situated a little beyond the 
middle ; membrane produced considerably beyond the abdomen, black, 
with the apical half whitish : abdomen above blackisli, with a segmental 
marginal row of alternate sub-quadrate green and luteous spots : body 
beneath luteous ; pectus with three vioTet streaks on each side ; venter 
with the marginal row of sub-quadrate green spots as above, a sub- 
marginal row of narrow, transverse, waved, dark lines, situate one ou 
each segment, and a large sub-apical blackish spot : logs luteous, pilose ; 
tibim strongly sulcated ; fore tibiaD dilated, their apical halves and bases 
and the apices of the intermediate and posterior tibiae, blackish (^Bis- 
tant.) Allied to G, tibialis, Dist. Long, 15 ; exp. lat. angles of prono- 
tum, 7| mill. 

Reported from Naga Hills, 2000 — COOG' feet (Assam) ; Calcutta, 
Debra (mihi) . 


284. Cantfecona tibialts, Distant. 

Canthecona tibialia. Distant, A. M. N. IT. (5 s.) iii, p. 40 (1879). 

Head brassy black, very thickly punctured ; tylus reaching the 
apex of the head, with its base obscurely luteous ; eyes brown : antennas 
pilose ; 3 — 4 joints longest, sub-equal ; apical joint rather shorter than 
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the second, which is brown, the 3—4 joints blackish with their bases 
narrowly brown, fifth dark fascons with basal third lutcoas : rostram 
luteons, tip blackish ; pronotum brassy black, very coarsely punctate, 
and lightly and irregularly rugulose, with a slightly raised median 
longitudinal line and irregular luteons markings, which indicate faintly 
four longitudinal strias, two on each side of the median line ; the crenu- 
lated portion of the margin and a small spine behind the eyes, lutoous ; 
lateral angles produced into short, black, obtuse spines, strongly emar- 
ginate at the apex : scutellum with the basal half brassy black, very 
thickly punctured ; apical half paler and more sparingly punctured, with 
a small median basal spot, a large rounded spot in each basal angle, two 
small irregular and indistinct markings beneath these, and the apex, 
broadly luteous : cerium luteous, somewhat thickly . marked and punc- 
tured with black ; on the underside, at the apex, is a large reddish spot : 
membrane fuscous, with two large whitish spots, one on the outer and 
the other on the inner border : abdomen above shining green, very 
thickly punctured, with a marginal row of three lutoous spots, which ap- 
pear on the margins of alternate segments above and below : body beneath 
luteous, i)ectus tliickly punctured with brassy black : abdomen with a 
median, narrow, longitudinal, inipunctate area, from which it is sparing- 
ly punctate lialfway to the outer border, which is very thickly punctured 
with brassy black, a large black sub-apical spot : legs luteous, with the 
apices of the femora, and bases and ajnees of intermediate and posterior 
tibi[p, brassy black ; forc-tibise very widely dilated and strongly punc- 
tured black; first tarsi black, rest luteous, with apex black; tibiae 
strongly sulcatod {Distant), Long, 17 ; exp. hit. ang. pronotum, 9 mill. 

Var. a. Smaller, with the ground-colour brownish instead of brassy 
black. Allied to C. furccUafaj VtTolff, from which it differs principally in 
the shorter and obtuse lateral angles of tbc pronotum. 

Reported from N. Kbasiya Hills, 1500—3000 feet; Sikkim (mihi). 

285. Cantiiecona pubcellata, Wolff. 

Cinicx fnrcellatuSj Wolff, Tc. Cim. v, p. 182, t. 18, f. 176 (1801). 

Asojnm armvjer, Herr.-Schiiff., Wunz. Ins. vii, p. 113, 116, f. 711 (18H«)* 

Canfhecona furcellafa^ Dallas, Disfc. liom. i, p. 91 (1851) ; Walkor, Cat. Het. i, 
p. 130 (1867) ; Vollonliovon, Faune Ent. I’Arch. Tndo-Ncer. iii, p. 6 (1868) ; Stal, 
En. Hem. i, p. 4:3 (1870). 

Antennro 5-jointed, yellow-ferruginous, joints fuscous at the apex : 
head porrect, obtuse, impressly-imnctured, variegated fuscous and yellow, 
•with a paler longitudinal line ; eyes fuscous : rostrum 4-jointed, ferru- 
ginous, fuscous at the apex ; pronotum greyish, variegated anteriorly 
with fuscous, posteriorly with vciy many impressed fuscous punctures, 
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with a small anterior longitudinal yellow line ; lateral margin serrulate, 
posteriorly on both ^ sides with’ a bifid fnscons spine of which the pos- 
tenor tooth is the shorter ; scutellnm greyish with nnmerons impressed 
fnscons punctures, obscurely at the base with three minute rufous 
points ; a longitudinal line and the apex, paler : hemelytra greyish with 
impressed fuscous punctures and an obsolete fuscous median line ; mem-> 
brane fuscous with two pale opposite marginal spots before the apex : 
abdomen above black, margin prominulous, spotted yellow, beneath 
testaceous, with a row of very minute fuscous spots on both sides, 
margin somewhat serrate, sternum somewhat porrect anteriorly : pectus 
testaceous, spotted fuscous : anus obtuse, bidentate : feet testaceous ; 
first femora with a very acute tooth before the apex ; tarsi fuscous 
iWolff.). Long, 15r-16 mill. 

Reported from India, Bombay, Tenasserim, Berhampur, Arrah 
(mihi). 


Genus Audinetia, Ellenriedor. 

Nat. Tijdschr. Nod. Ind. p. 136 (1862) : Cimex snbg. Audmetiaf 6tU, 

Ofvers. K. V.-A. Forh., p. 496 (1867) ; Bn. Hom. i, p. 45 (1870). 

Head oblong ; juga a very little longer than the tylus r second joiijt 
of ahtenuoa long, 3 — 5 joints nearly equal (fourth longer) : eyes small, 
globose, not very prominent : ocelli distinct, close to the pronotum, as 
far from each other as from the eyes : pronotum declined forwards, 
convex • behind, the anterior margin narrower than the head, sinuated, 
posterior angles very prominent, transverse, with a bifid spine of which 
the anterior terminal point is very acute, the posterior somewhat short : 
hemelytra and abdomen rather elongate, attenuated hind wards; the 
sides of the abdomen extending a little beyond the hemelytra : mem- 
bmne albescent, with 7 — 9 veins, longer than the abdomen ; venter from 
the median line inclined convexly towards the sides ; ventral tooth 
short, not extending beyond the insertion of the last pair of feet : ros- 
trum scarcely reaching the posterior feet, its joints almost equal, but 
the second long, the last short: femora robust, unarmed; first tibiae 
prismatic, unispinose on the lower (inner) side ; tarsi robust, first joint 
long, second very small, hardly visible. Distinguished from Ama, 
Hahn, by the ventral tooth ; from Canthecona, Am. & Serv., by the first 
femora being simple, and from others by the spine on the inner side of 
the first tibi© (BZZewr.). St&l separates it from Oanthecona by its having 
the stridttlatory spots in d very large, extended through the 3 — 6 ventral 
segments : first femora beneath with a small, sometimes very obsolete, 
tubercle. 
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286. Audiketia bpznidens, Fabricins. 

Cimea spinidem, Fabr., Mant. Ins. ii, p. 285 (1787X; Bnt. Sjst. iv, 99 (1794) | 
Gmelin, Syst. Nat. i, (4), p. 2139 (1788) ; Fabr., Syst. Rhyng., p. 161 (1803). 

Aeopua geometricust Bnrm., Handb. Ent. ii, (i), p. 380 (1836). 

Anna geometrical Dallas, Trans. Ent. Soo. v, p. 187, t. 19, f. 2 (1849|. 

Picromerua apinidena, Dallas, List Hem. i, p. 95 (1851) ; Walkte, Gat. Het. i, 
p. 133 (1867). 

Pentatoma aliena^ Wostw., Hope, Oat. Hem. i, p. 40 (1837) P 

Audinetia aculeata, Ellonriodor, Nat. Tijdschri Ned^ Ind., zzi\r, p. 137, f. 1, 
(1862) : Walker, 1. o., iii, p. B32 (1868). 

Arma apinidena, Vollenhoven, Fanne Ent. VAroh. Indo-Neer. iii, p. 10 (1868). 

CimesB (Audinetia) apinidena, Stkl, Hem. Fabr. i, p. 16 (1868) { En. Hem. i, 
p. 45 (1870). 

Audinetia apinidena, Distant, Biol. Gen. Am. Hem. p. 35 (1879) : A. M. N. H. (5 s.) 
iii, p. 45 (1879) : Lothiorry, An. Mas. Gen. zviii, p. 742 (1883). 

Fuscous : spines on pronotum large, acute, with a small acute tooth 
in the middle posteriorly : apex of scutellum and margin of hemelytra, 
white ; beneath paler : feet pale (Fabr,), 

$ . Body elongate-ovate, the sides nearly parallel : olivo-brown, 
or brownish-testaceous, very thickly punctured : pronotum with the 
lateral angles produced into a short, acute, black spine, which is dis- 
tinctly toothed on its hinder margin ; a pale yellowish line runs across 
the disc of the pronotum from angle to angle : scutellum rather dark 
at the base, the apex white : hemelytra with the external margin 
whitish ; membrane transparent : abdomen beneath punctured, with an 
irregular line down the middle, and the stigmata, black : legs, rostrum, 
and antennoe yellowish brown : the apex of the third joint of the an- 
tennae, and the whole of the fourth, except the base, black : tarsi pitchy 
(A, geometrica, Dallas). Body, long, 14 — 15 mill. 

Reported from Borneo, Java, Sumatra, Assam, Abyssinia, Mexico. 
The Indian Museum possesses specimens from Calcutta, Harmatti (at 
the foot of the Daphla hills, Assam), Sikkim (mihi). 

Genus Picbomebtts, Am. & Serv. 

Hist. Nat. Ins. Hem., p. 84 (1843) : Dallas, List. Horn, i, p. 95 (1851) ; Walker 
Cat. Het. i, p. 132 (1867) : — Cimem snbg. Oimex, St&l, Offers. K. V.-A. Forh. p* 
497 (1867) ; En. Hem. i, p. 45 (1870). 

Body flat ; juga not, or scarcely, longer than the tylus, apical interior 
angle somewhat straight, scarcely acute, not produced inwards : posterior 
angles of pronotum acutely produced, flattened, dentate on the sides : 
venters in cf , without smooth, silky, stridulatory spots : anterior femora 
with 1 — 2 spines towards the tip ; anterior tibiss not dilated. 
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287. PiCROMERUs OBTUSUS, Walker. 

Picromerus ohtvftmf Walker, Cat. Ilet. i, p. 13^ (1867) t Distant, A. M. N. H. 
(6 s.) iii. p. 45 (1879). 

Lurid brown ; oval, rather flat, minutely punctured ; dingy testa- 
ceous beneath ; punctures black : rostioim dingy testaceous : antennee 
black, picGOus towards the base, 4 — 5 joints whitish towards the base : 
pronotum crenulate along each side in front; spines broad, obtuse, 
hardly forked at the tips : scutellum with a slight ridge which is widely 
forked towards the fore border : pectus and abdomen beneath with some 
black patches on each side, stigma of the pectus ochraceous : femora 
dingy testaceous, black- speckled ; tibise tawny, with black tips ; tarsi 
black : corlum lurid, with blackish punctures and with a few small 
blackish marks; membrane aeneous (WaZ/jer). Body, long, 11 — lljt 
mill. 

Reported from N. India : very common in Sikkim (mihi). 

288. Picromerus niobivitta, Walker, 

Picromeruft nigrivitta^ Walker, Oat. Ret. i, p. 133 (1867). 

Dingy testaceous, elliptical, rattier flat, thickly and minutely black 
speckled, livid beneath : head with the juga and tylus distinctly marked : 
rostrum tawny ; anteiiuro black, piceous towards the base ; 4 — 5 joints 
pale yellow towards the base : pronotum with a pale tubercle on each 
side on the disc ; sides straight and serrated from the fore border to the 
spine, which is aeneous and ti’uiicato : scutellum with a slight forked 
ridge : pectus with ochraceous stigmata : abdomen beneath with a black 
stripe: legs livid, black- speck led, with a slight aeneous tinge : membrane 
aeneous (^Walker), Body, long, lOj mill. 

Reported from Silhat. 

289. Picromerus robustus. Distant. 

Picromerus robustuSf Distant, A. M. N. H. (5 s.) iii, p. 48 (1879). 

Has somewhat the elongated form of A, spinidens^ but with the 
pronotum robust, much deflexed anteriorly, and body narrowed pos- 
teriorly : luteous, covered regularly and thickly with coarse brown 
punctures ; tylus and juga equal in length ; eyes large, prominent, 
obscure fuscous ; rostrum luteous, with the tip pitchy ; antennas with 
the 2 — 3 joints sub-equal, pale luteous, third joint pitchy at apex : pro- 
notum much narrowed in front and widened posteriorly, with an 
indistinct median, longitudinal line ; a transverse row of four small 
luteous spots situated a little behind a somewhat obscure transverse 
ridge ; lateml angles, produced into long, black, pointed spines, toothed 
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behind, which give them the appearance of being emarginate at the 
apex ; scutellnm with a small Inteons spot in each basal angle : corium 
with purplish reflections towards the apex ; membrane fuscous with a 
large whitish spot on the outer and the inner border (size of these spots 
variable) : body beneath luteous, punctured and mottled with brown ; 
intermediate femora testaceous and the tibiro brownish, with apex and 
tarsi dark fuscous (^Distant), d*, long, 11, exp. lat. angles pron. 6^ 
mill. : $ , long, 14, exp. lat. angles pron. 9 mill. 

The 2 varies in having the luteous spots above much more obscure 
and the legs luteous. 

Reported from Sadiya (Assam), 350 feet. 

Genus Glypsus, Dallas. 

List Horn, i, p. 93 (1851) ; St^l, Horn. Afric. i, p. 62, 63 (1864) ; En. Hem. i, 
p. 47 (1870) : Walker, Cat. Het. i, p. 132 (1867). 

Body ovate : head flattish, juga a little longer than the tylus, some- 
what contiguous at tho apex, bucculro moderately elevated : antennoo 
about half as lon'g as the body, the second joint a little longer than the 
third, tho fourth about equal to the second, the fifth shorter than the 
third : rostrum reaching tho posterior coxro, stout, the two apical joints 
of equal length, each a little shorter than tho second : anterior lateral 
margins of pronotum crenulato before the middle, the lateral angles 
strongly spinose : scutellum rather broad, the posterior part narrowed 
hind wards, rounded at tho apex ; frena extended a little beyond tho 
middle of the scutellum : sternal ridge broad, depressed, furrowed : 
venter, in cT, without stridulatory sericeous spots, second segment armed 
at the base with a depressed tubercle, slightly promiiiulous forwards, 
sinuated at the apex : membrane with nine veins : first femora armed 
beneath with a spine towards the apex ; anterior tibia) quadrangular, 
not dilated exteriorly ; inner spine rather large : tarsi 3-jointed, second 
joint very small, basal joint as long as the other two taken together. 

290. Glypsus fuscispjnus, StIL 
Qlypaus fuacisipinuSy Stil, Kn. Horn, i, p. 47 (1870). 

Weakly groyish-flavescent, distinctly punctured fuscous-femi- 
ginous ; antenna) weakly ferruginous : four very minute spots arranged 
in a transverse row before the middle, and the lateral angles of the 
pronotum, also a small impression on the basal angles of the scutellum, 
black : membi'ano sordid vinaceous, apical spot fuscous. Stature almost 
of G. conspicuusj Westw., but the latcml angles of the pronotum are 
gradually acuminated, posteriorly near the apex, not, unless very 
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obsoletelj, sinuated. Head scarcely narrowed before the lateral sinnsesi 
distinctly punctured, smooth posteriorly and on the tylus, punctures on 
the tylus arranged in two rows of groups, and, on the posterior part, 
densely arranged in six rows of groups ; juga with fuscous limbi, furnished 
in the middle with a somewhat smooth streak : lower side smooth, adorned 
with a lateral, punctulate, fuscous, streak : second joint of the antennas 
shorter than the tliird : rostrum stout, piceous, first joint weakly sordid 
fiavescent : proiiotum rather densely punctured, punctures on the 
posterior part more obscure, anterior lateral margins slightly sinuate in 
the middle, obtusely crenulate before the sinus, lateral angles much 
produced outwards, acute, above obtusely carinate : scutellum and 
hemelytra densely and distinctly punctured, the scutellum furnished 
behind the middle with a very obsolete wrinkle or ridge ; punctures on 
pectus and venter in groups ; the spot on the pectus inclosing the 
furrow from the odoriferous orifices, fuscous : the dorsum of the abdo- 
men, black- violaceous, punctulate ; segments of the connexivum spotted 
black on the basal and apical angles, apical angles of the 2 — 6 ventral 
segments prominulous in a small tooth ; spot on the sixth segment and 
the anal segpment, black : median streak on the venter, smooth : no 
stridulatory spots : posterior femora obsoletely varied fuscous : furrow 
on tibies obscurely subsanguineous at the bottom (Stdl), Long, 15; 
broad, 7 : breadth of pronotum, 10 mill. 

Reported from India. 

Genus Podisus, Herrich-Sch&fFer. 

Wanz. Ins. ix, p. 296, 33^(1853) j St«, K. V.-A. F6rh., p. 497 (1867) ; I. c., (3), 
p. 40(1872); £n. Hem. i, p 48 (1870): Distant, Biol. Cen. Am. Hem. i, p. 36 
(1879) :-^Asopu8, Fiob., Eur. Hem. p. 348 (1861) . 

St^l (En. Hem. 1. c.) distributes the species assigned by him to this 
genus amongst the subgenera — TroiluSy Apateticus, Apoecilus, PodisuSy 
and TylospiluSy of which only Troilus appeal's to occur in India. 'Sub- 
sequently, he raises Troilus to a genus with Asopus luridus, Fabr., as the 
type. Venter without stridulatory spots, spiuoso at the base : first pair of 
femora unarmed : juga rounded at the apex,' distinctly longer than the 
tylus : bucculae very slightly elevated, gradually evanescent hindwards ; 
frena extended beyond the middle of the scutellum. 


291. PoDisus LiTEiDUS, Fabricius. 

Fabr., Syst. Ent. p. 701 (1775); Spec. Ins. ii, p. 846 (1781); 
Mant. Ins. ii, p. 283 (1787) ; Gmelin, ed. Syst. Nat. i (4), p. 2136 (1788) ; ? Wolff, 
Ic. Cim. p. 130, t. 18, f. 130 (1804). 

Cimeji elector y Fabr., Ent. Syst. iv, p. 98 (1794) ; Syst. Bhyng. p. 160 (1808). 
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Anna luriday Hahn, Wanz. Ins. i, p. 97t 1. 15, f. 53 (1831} ; Dallas, List Hem. i, 
p. 96 <1861} ; Walker, Oat. Hot. i, p. 134 (1867). 

Fentatoma luridwm^ Herr.-ScbM., Nom. Ent. i, p. 50, 92 (1836). 

Aaopus Iwridua, fiurm., Handb. Ent. ii (i), p. 379 (1835) ; Horr.-Sclmff., Wanz. 
Ins. Tii, p. 114 (1844) ; Gorski, Anal. Ent. p. 117 (1852) ; Fieber, Eur. Hem., p. 348 
(1861) ; Dong, & Scott, Brit. Hem. i, p. 94, t. 3, f. 6 (1866).* 

Pentatoma suhlurida, Westwood, Hope, Oat. Hem. i, p. 41 (1837). 

Arma luridunit Kolonati, Mol. Ent. iv, p. 40 (1846). 

Aaopua (Podisua) luridua^ Flor, Bhynch. Liv. i, p. 96 {I860). 

Podiaua (Troil'ua) luriduaf Stal, Hem. Fabr. i, p. 17 (1868) ; En. Hem i, p. 48 
(1870). 

Var. angusta, Heater, Berlin Ent. Zoit. xxv, p. 156 (1881). 

Podiaua htridua^ Mulsant, Pun. Franco, Pout., p. 347 (1866) ; Sanndors, Trans. 
Ent. Soc., p. 124 (1875) ; J. Sahib., K. V.-A. HanOl. xvi (4), p. 15 (1879). 

Antennaa black, second joint yellow before the apex : clypcus cmar- 
nato : pronotum obtusely spinose, above {greyish, beneath flavescent : 
scutellurn greyish, paler at the apex : hemolytra greyish with a median 
luscouB spot : body fuscous, with a large, distinct, deop-black point be- 
fore the anus : wings deep blaek, with a pale marginal spot : feet 
g.cyish {C, elector y Fabr.). The variety suhluriday described by West- 
w</od, has the femora obscure at the apex, antennro fuscous, apex of 
fourth joint fulvous, and a large spot before the anus. Long, 10^ mill. 
Saunders (1. c.) describes it thus : — ‘ Yellowish-brown, closely punc- 
tured with bronzy punctures: head, sides of pronotum, and .coiinexi- 
vum, bronzy-green, the latter with red, transverse spots ; sides of the 
pronotum roughly and unevenly denticulate in front, posterior angle 
much produced : antenna) black, apex of fourth joint widely red : legs 
pale, spotted black. Long, 10^ mill. 

Reported from nearly all Europe, India. 


Genus Asopiis, Burmeister, Stal. 

Burmeifltor, Nova Acta Acad. Loop, xvi, Snppt. p. 292 (1834) ; Handb. Ent. 
ii (i), p. 377 (1835) ; Am. & Serv., Hist. Nat. Ins. H^m. p. 83 (1813) : Stal, Ilcrn. 
Afric. i, p. 63 (1861) ; En. lltMn. i, p. 56 (1862). Includes Amyoivoy Kllenr., Nat. 
Tijds. Ned. Jnd., xxiv, p. 137 (1862). 

Posterior angles of pronotum obtuse, not spinose : ventral spine 
obtuse, short, hardly reaching insertion of posterior feet ; all femora 
unarmed : tibhe unarmed, neither foliated nor dilated : last joint of 
rostrum very short. Differs from Ganihecona in the unarmed i>nuiotuiu 
and femora. 
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292. Asopub malabarigus, Fabrioius. 

Cimeot malabaricus, Fabr., Syst. Ent., p. 718 (1776) j Spec. Ins. ii, p. 363 (1781) j 
Mant. Ins. ii, p. 298 (1787). 

Cimex mactans, Fabr., Spec. Ins. ii, p. 366 (1781) ; Mant. Ins. ii, p. 301 (1788). 

Lygaus 7naialancws,*Fabr., Ent. Syst. iv, p. 161 (1794) ; Syst. Bhyng., p. 219 
(1803). 

Lygaua mactana, Fabr., Ent. Syst. W, p. 161 (1794) ; Syst. Bhyng., p. 227 
(1803). 

Cimex oevlatuBi Fabr., Ent. Syst. Snppt., p. 685 (1798). 

LygoBUs argm^ Fabr., Syst. Rhyiig., p. 217 (1803). 

Aao^jpua argua, Barm., I^ova Acta Acad. Loop, xvi, Snppt. p. 293, t. 41, f. 6 
(1834). 

Aaopua mactans, Dallas, List .Hem. i, p. 107 (1851) ; Voll., Faun. Ent. PArcb. 
Ind. N4erl. iii, p. 12 (1868). 

Aeopus dyatercoideSf Ellcnr., Nat. Tijds. Ned. Ind., xxiv p. 137, f. 2, 3, (1802) ; 

Walker, Cat. Het., i, p. 146 (1867). 

Aaopus nigripest Ellcnr., 1. c., p. 138, f. 4, 6, ? (1862) : Walker, 1. c. i p, 146 
(1867). 

Aaopus malaharicuSi Stal, En. Hem. i, p. 56, 230 (1870). 

Head rufesccnt : antonncp black : pronotum rufous, varied cinoro- 
ous, with two black spots anteriorly : scutellum large, rufous with two 
large black spots at the base : wings black : abdomen pale, with large 
cyaneous spots on both sides (L, malabaricus, Fabr.). Head pale rufes- 
cent : antennee black : pronotum black, paler anteriorly, with two black 
spots : scutellum rufous with two black spots : hemelytra rufous ; wings 
black: beneath flavescent with cyaneous bands (L. mactans, Fabr.). 
Red 01* red-testaceous : two elliptical ti'ansverse spots on the anterior 
part of the pronotura^and two on the anterior angles of the scutellum, 
membrane, apex of femora, tibiae, tarsi, antennae, except the first joint, 
black ; first joint of the antennoe, red : face and rostrum reddish : 
pectus margined white and red, with rows of black spots ; venter 
margined white and red, banded black, with five bands narrower in tho 
middle : femora rufous ; abdomen laterally not extending much beyond 
the hemelytra, not longer : sometimes two spots on tho head (EUenr.). 
Long, 12 — 13 mill. I havo a specimen of A, niyripes, Ellenr., from 
Bengal. 

Reported from India, Sahasram (Bengal), Calcutta (mihi), Java, 
Borneo, Sumatra, Philippines. • 

Species of uncertain position^ 

293. Arma velaia, Walker, Cat. II 9t. iii, p. 532 (1868). 

Ferruginous, nearly elliptical, thickly and minutely punctured ; 
punctures black, dull ochraceous beneath ; head mostly blackish above : 
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ejea rather prominent : antennea ochraceous ; third joint hardly shorter 
than the second ; fourth longer than the third and than the fifth : 
pronotum with an irregular black band near the fore border; sides 
indistinctly crcnulated ; spines black, long, stout, acute : scutellum 
blackish towards the base, except on each side ; tip pale yellow : abdo- 
men beneath with a broad black stripe on the apical segment : legs 
ochraceous, stout: membrane brown (Walker) . Long, 10^ mill. 

Reported from India, closely allied to A. turhida. Walker, but the 
spines of the pronotum are longer and more acute. 

294. Arma turhida^ Walker, Cat. Hot. i, p. 140 (1867). 

Piceous, elliptical, thickly and minutely punctured ; black beneath : 
head less than one-fourth of the breadth of the pronotum ; juga and 
tylus of equal length ; antennae slender : pronotum with a very slight 
longitudinal ridge ; sides crcnulated ; spines prominent, acutely angular : 
scutellum with a slight longitudinal ridge towards the apex : abdomen 
purple, blue at the tip : ventral spine not extending beyond the last 
coxiB : legs picoous, stout, setulose : membrane cinereous, partly clouded 
with brown {Walker), Long, ll| mill. 

Locality unknown, India ? 

Add the following synonymy to that given in these notes 

J. A. S. B., Pt. II, p. 187, 1886, No, 105, Eurygaster mauruSy Linn., 

add 

cineren and SchranJei, Goezo ; testudinaria and cappatOf Fourer, according to 
Pnton : also. 

Cimex fritichUf Gmolin, Syst. Nat. i (4), p. 2134 (1792). 

Var. E. Jiigraj Fiebcr, Kiir. Horn. p. 370 (1861). 

Var, E. signatfif Fiebor, 1. o. ^ 

J. A. S. B., Pt. II, p. 30, 1887, No. 169, Carpocoris nigricornis, Fabr., 
add : — 

Chnex purpureipRnniSf He G»;cr, iii, p. 258 (1773). 

Ciniex coriwus^ Grnelin, Syst. Nut. i (4), p. 2134 (1792). 

P. 42. No. 186 : — Eysarcoris inconspiouusy Herr.-Schaff., add 

Eunarcoris lielferij Fiober, Enr. Ilom. p. 332 (1861). 

Eysarcoris epistomalisy Muls. and Roy., Pun. France, 177 (1866). 

Pentatoma pmilla, Costa, Cim. Cent. II, docas 6-10, 24. 

Eiisnrcoritt pseudoaenemj Jukow., 11^. Soc. Ent. Russ., yi, p. 117 : Bull. Soc. 
Mosc. 48 (i), p. 238 (1874). 

P. 62 No. 199 : — Eurydema fcstivuniy Linn., transfer : — 

Var. albivenfris, Jak., to E. dominulum, Scop., and add: — 

Var. maracandicuntj Osohan, Strachia id. Bull. Soc. Mosc. 48 (i), p. 239 (1874), 

Var. decoratinHf Hcrr.-Scliuff , Pentatoma, id. Faun. Germ. 116 ; Walker, Cat. 
Het. ii, p. 313 (1807). 
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*8tracl\ia puiftvlataf Fieber, Wdtenw. Beitr. i, p. 862, t. 2, f. 8^ (1836) s Walker, 

1. c. 

Strachia decorate. Mala, and Bey., Pan. France, Pent. p. 214 (1866). 

Yar. mehadiense, Horvath, Term. fuz. v, p. 219 (1881) : Bev. d’Ent. vii, p. 187, 
(1888). 

Yar. Chrisfophi, Jak., Horvath, 1. o. 

P. 63, No. 200 : — Eurydema dominulwn. Scop., add 

Cimex eordiger, Goezo, Beater, Bev. Hen. d’Ent. iii, p. 68 (1883).' 

Eurydcma omatum, F. Sahib., Mon. Geoo. Fenn., p. 24 (1848). 

Pmitaioma fimhriolata, Germar, Faon. Ins. 17. For * hhesgica,* read * Ihesgica* in 
heading. 

P. 64, No. 202 : — Eurydema ornatum^ Linn., add 

Yar. Strachia pectoralis, Fiebor, Ear. Hem., p. 342 (1861). 

Yar. Strachia diseimiliSf Fiober, do. 

Yar. Euryde'‘na ventralis, Kolenati, Mel. Ent. iv, 26 (1846). 

J. A. S. B., Pt. II, p. 36, 1887, in line 6 from top of page, for ^ basal,’ 
read * lateral.’ 

Do, p. 166, No. 80, in line 5 of description, for ‘ head,’ read ‘ body.* 
Do. p. 168, No. 82, in line 10 of description, for ‘ joining,’ read 
* forming.’ 

Do. p. 169, line 9 from top, for ‘ an oblique striai’ read ‘ and some 
oblique striue.’ 

Do. p. 172, No. 86, add to title, ‘ patricius.’ 

Do. p. 177, line 18 from top of page, /or ‘ within,’ read * inward of.’ 
Do. p. 189, No. 107, in title, for * Callidea,* read ‘ CJiUYSOCORia.* I 
have since received a specimen from Assam. 
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VI . — On recent Tornadoes in Bengal with special reference to the Tornado 
at Dacoa on April 7thy 1888. In two Farts, Part I. A Description 
of the Meteorological Oonditions in Bengal which accompanied the 
Formation of the Dacca Tornado, — By Alex. Pedler, Offg^ Meteorologi- 
cal Reporter to the Government of Bengal, Part II. A full Description 
of the actual Phenomena of the Dacca Tornado, — By A. Grombie, M. D., 
Civil Surgeon of Dacca, 

(With Plates XXIV.«-XXIX.) 

[Beceived and Bead May 8rd, 1888.] 

Part I. 

Meteorological Conditions accompanying the Dacca Tornado, 

By Alex. Pedler. 

Amongst tho very varied meteorological phenomena which arc 
commonly met with in India or in Bengal, tornadoes are fortunately of 
rare occurrence. So rare are they in most countries that few people, 
except those living in the United States, ever have an opportunity of 
witnessing one.' On account of their rarity in India and of the rather 
loose manner in which such names as cyclones, whirlwinds, dust-storms, 
and nor ’-westers are sometimes applied to classes of storms which have 
no right to them, it may be well to state that whirlwinds, waterspouts, 
tornadoes, dust-storms, and even nor’- westers, are all closely, connected 
phenomena, differing from each other in such particulars as dimensions 
and intensity, or the degree in which the moisture present is condensed 
and becomes visible, though more or less closely connected in the causes 
which give them birth. Such storms as these are, however, widely 
different from true cyclones both in the manner of their formation 
and in their phenomena. Thus, the largest tornadoes are vastly smaller 
than the smallest cyclones, so that there is no difliculty in distinguish- 
ing between tho tw’O classes. The cyQ^onos with which we arc 
familiar in Indi.a, and particularly in the Bay of Bengal, are formed 
over sea areas when the conditions of pressure are very uniform, 
when the air motion is small over tho area where the storm forms, and 
when tho air is of high temperature and nearly saturated with moisture. 
The formation of a cyclone is apparently only possiblr whoxi the energy 
of the storm can bo supplied by. the rapid inrush of moisture-laden 
winds in largo volumes, and the actual formation of it appears to 
follow on or to be connected with excessively heavy and torrential 
rain over a small area. Again, cyclones take time to generate, and they 
are frequently in existence for days before they attain their maximum 
strength, and the diameter of the area of hurricane winds is rarely less 
than 100 miles. Cyclones are also as a rule slow moving storms in 
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India, averaging perhaps 8 to 10 miles an hour, and they rarely travel 
faster than about 15 miles an hour, so that consequently a place visited by 
a cyclone i-emains under its influence usually for some hours and, finally, 
the whole track of a cyclone may be many hundreds of miles in length. 
Tornadoes or whirlwinds, which, perhaps, from their destructive energy, 
are alone likely to be confounded with cyclones, are of very difEerent 
nature. It is true, cyclones and tornadoes are both circular storms, and, 
in the Northern hemisphere, the rotation of the winds round the centre 
of these storms is against the hands of a watch ; and in this point they 
agree, but they differ in many others. As the result of the examination 
of the character of 600 tornadoes in the United States,* their average 
size is found to be about 360 yards, the velocity of their progression 
about 30 miles an hour, the average time consumed by the tornado 
cloud in passing a given point about six minutes, and the average 
length of the storm track about 28 miles. Another point in which 
tornadoes differ completely from cyclones is that tornadoes have a 
distinct diurnal periodicity, usually occurring from 4 to 6 P. M., and 
they may occur at any season of the year, while fierce cyclones in the 
Bay of Bengal are confined to limited periods of the year, and they can 
liave, from the nature of the case, no diurnal periodicity at all. It might, 
however, be objected that perhaps a tornado might grow to a cyclone, 
but up to the present time such an action has never been known to* 
occur, and thus it must be admitted that there is a sharp line of 
demarcation between the two classes of storms. 

A tornado, briefiy described, is merely a whirlwind of excessive 
violence, and the tornado cloud usually takes the shape of a funnel, 
though such descriptions as “ cone-shaped,*’ “ inverted funnel-shaped, ” 
** hour-glass-shaped,” Ac., sometimes occur. The tornado cloud has 
generally four movements (1) a motion of translation which is in most 
cases from the south-west to the north-east at perhaps an average rate 
of 28 miles an hour, (2) ft violent rotating motion, the winds moving 
against the hands of a watch, (3) a swinging to and fro, so that the path 
of the storm frequently becomes very irregular, and sometimes (4) a 
rising and falling motion. With reference to the last movement, torna- 
does have been seen by observers to travel actually for some distance 
through the air with the lower point of the tornado cloud at a consider- 
able distance from the ground and simply to strike the ground from 
point to point. 

The destructive effects of the tornado seem to be vastly more 
violent than those of cyclones, and the area of destruction is most sharp- 

* Finley, Professional Papers of U. S. Signal Service, Series No. VII., Washing- 


ton. 
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ly defined. The effects of tornadoes are in fact almost incredible, and 
they are due to both lateral and ascensional force. Masonry buildings are 
almost ground to powder by the lateral force ;.and, with reference to the 
uplifting power of tornadoes, it is on record that on June 4th, 1877,* 
a tornado passed over Mount Carmel (Illinois) and swept off the spire 
vane and gilded ball of a church and carried them bodily 15 miles in 
a north-easterly direction. 

Previous Tornadoes in Bengal. — Tornadoes seem to have been 
rather more frequent in Bengal than appears to bo commonly supposed, 
though, when compared with other regions, such as the United States, 
their occurrence may be considered very exceptional. In the United 
States, however, sometimes 10 or 12 tornadoes are known to occur in 
different districts in a single day, and in the year 1884 no less than 
180 tornadoes were recorded by the Meteorological Department in dif- 
ferent parts of that country. In Bengal, previous to the year 1870, 
there appear to be only two or three well authenticated cases of tornadoes 
on rocord.t One occurred on the 8th April in the year 1838 in the 
District of the ^4-Perguimas, and it passed close to Calcutta and was 
attended with great damage. Tliis storm, which is described by Messrs. 
Floyd and Patton, J was a very violent one and destroyed several villages. 
Its track is rather difficult to trace, but it appears to have passed near 
Dum-Dum, through Baliaghata a short distance to the east of Calcutta, 
and through Sonarpur S. E. of Calcutta on che South-Eastern State 
Railway. Its course was said to be southerly, a very unusual circum- 
stance. Its track was roughly IG miles long by ^ to | a mile broad, and 
it lasted for 4 hours. The number of persons killed was 215, and the 
wounded, which were numerous, were sent to the Alipur Hospital. An 
observer at Dum-Dum says, one of the hail-stones which fell at that 
place during this storm weighed three and a half pounds. In passing, 
it may be mentioned that appended to the description of this storm 
there is a statement of a mass of ice, apparently a conglomeration of 
hailstones, and measuring 19 feet 10 inches, having fallen in the year 
1838 at Nowloor near Dharwar. 

Another tornado occurred at Pundooah (Hooghly District) on May 
1st, 1865, and is described by Balm Chandra Sokar Chatter jee in the 
Proceedings of the Asiatic Society of Bengal. § The diameter of its 
vortex appears to have been about 200 feet, and its rate of advance 
in a north-easterly direction about 10 miles an hour. It occurred at 

* Buchan and Balfour Stewart’s article on Meteorology in Kncycl. Bri. 19fch. Ed. 

f Some of thoso storms aro described in Blauford’s Indian Meteorologist’s Vade 
Mocum. 

X J. A. S. B., 1838, p. 422. 


§ P. A. S. B., for ISGo, p. 124. 
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G to 6.30 P. M., and, according to the statements made, its track must 
have been at least 3 to 4 miles long. It killed 20 persons and did a 
large amount of damage. ^ The rotation of the winds in the storm was 
against the hands of a clock. 

Major Sherwill* in 1860 describes several waterspouts (pheno* 
mena of similar nature to tornadoes) which he had observed in and 
near Calcutta previous to this date ; and one which occurred on October 
7th, 1859, is described by him as having been 1500 .feet in height and 
having inundated half a square mile of country to a depth of six inches. 

These, however, are the only clear cases of such storms 1 can find in 
Bengal previous to 1860. After this date either these storms have be- 
come much more numerous, or, as is more probably the case, owing to 
the more accurate records kept of such phenomena, our knowledge of 
their occurrence has become more complete. Thus, Mr. W. G. Willson,t 
formerly Meteorological Reporter to the Government of Bengal, states 
there were whirlwinds in April 1871 and September 1872 in the Nadia 
District, also a rather severe one at SatkhiraJ (24-Pergunnas District) 
on 25th April, 1872, one at Bhadalia§ (Nadia District) on February 11th, 
1874, and another at the same place at 5 p. m. on 16th September 1874. 

In the case of the Satkhira storm of April 1872, Mr. Willson con- 
sidered that it accompanied, or was in some way connected with, the 
passage of a low pressure area through Bengal at the same time, and lu3 
states that the storm moved in the same direction as the trough of low 
})re88ure. This storm, however, was very small and only caused three 
deaths. 

The most violent storm of this kind in Bengal on record is de- 
scribed by Mr. Fassorj.(| It occuiTed in the Mymensingli District on 
March 26th, 1875, and it partially destroyed the villages of Uladali and 
Ghamb\iri. It seems to have originated over the bed of a large river, 
instead of, as is usually the case, over hot plains. In this instance, tlio 
duration of the whirlwind was 20 minutes, the width of its path 250 
yards, and the length of its course from formation to dissipation a little 
over two miles. Its coarse was almost exactly from south-west to north- 
east, and it occurred just after dusk. The whirlwind seems to have been 
accompanied with a fiery appearance or ruddy glare, and, though it was 
a storm of great violence, it did comparatively little damage to life and 
property, as the greater part of its path was over the open country. ■ 

The Dacca tornado now described by Dr. Crombie appears to have 
boon very similar in character to that which visited the Mymensingh 


* J. A. S. B. Vol. XXIX, p. 306. 
+ P. A. S. n. 1875, p. 107. 
t l». A. S. B. 1872, p. 06. 


§ P. A. S. B. 1875, p. 107. 
11 P. A. S. B. 1875, p. 104. 
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District in 1875, as to size, duration, and general direction, but, as itiE^ 
track lay through a populous town instead of the open country, the 
amount of damage done by it was very large. 

Meteorological conditions usually preceding tornadoes.— As will 
be seen from the preceding description, the number of tornadoes which 
have occurred in Bengal (and probably in India also), and of which ac- 
curate records are obtainable, has boon far too small to enable any scientific 
work to be undertaken as to their causation. In the United States, how- 
ever, as previously mentioned, tornadoes are frequent, and, under tho 
direction of the War Department, the Signal Service of that country has 
done most valuable work on these storms. For a full description of tho 
ofEccts of these storms and of the meteorological conditions which pre- 
cede them, the works of Lieutenant John P. Finley may be consulted.* 
But even though Mr. Finley has worked out the records of about 800 
tornadoes, he has been unable to lay down more than very general state- 
ments as to tho meteorological conditions which precede such storms, 
and, in his last work published in 1885, ho states, “ The following are 
some of the conclusions which appear to proceed from a study of the 
relation of tornado-centres to areas of barometric minimum. 

1. That there is a definite portion of an area of low pressure with- 
in which the conditions for tho development of tornadoes are most favour- 
able, and this is called the dangerous octant. 

2. That there is a definite relation between the position of tornado 
regions and the region of high contrasts in temperature, the former lying 
to the south and east. 

3. That there is a similar definite relation of position of tornado 
regions and the region of high contrasts in the dew point, tho former 
being, as before, to tlie south and cast. 

4>. That the position of tornado regions is to the south and east of 
the region of high contrasts of cool northerly and warm southerly winds, 
a condition that appears to bo dependent upon the preceding, and is of 
use when observations of temperature and dew point are not accessible. 

6. The relation of tornado regions to tho movement of upper and 
lower clouds presents some interesting points for study, but, as yet, no 
decided results. 

6. The study of the relation of tornado regions to tlio form of 
barometric depressions appears to show, that tornarloos arc more frequent 
when the major axes of the barometric trouglis trend north and south 
or north-east and south-west, than when they trend east and west.” 

• In such papers as Professional Papers of tho Signal Service War Department. 
No. IV. Tornailoos of Mmv 2!)LbaTi(1 30tli, 187J). No. Vf. llciiort on the character 
of GOO toriiatlot'S. No. XVI. Tonuido Studios for 1884. 

25 
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In reference to the connection which Mr. Finley appears to find 
between the passage of barometric minima and the possibility qf formsi- 
tion of tornadoes, it will be remarked that Mr. Willson apparently traced 
a connection between the two same facts in tho case of the Satkhira 
tornado of L872. 

According to the meteorological charts which accompany Mr. Finley’s 
Memoirs, it would appear that the position of the formation of tornadoes 
is to the south and east of the lino taken during tho advance of the 
barometric minimum, and that it occupies the same relative position to 
the high contrasts of temperature and humidity. Farther, it is probable 
that the track of the tornado bears a definite relation to the position of 
these same violent contrasts. In all these cases, however, it is not to 
be assumed that tho tornado will be formed in close proximity to baro- 
metric minima or to contrasts of temperature and humidity, for the 
researches in America show that those actions may only exist long dis- 
tances, perhaps 200 or 300 miles, away. Beyond these rather vague state- 
ments, it does not appear safe to go, but it is clear there must be some 
further cause or causes at work which determine the actual formation 
of the storm, but of which at the present time we have no knowledge. 

Similar actions or contrasts of temperature and humidity brought 
about by more or less opposing wind systems blowing in neighbouring 
districts are common in Bengal during the hot weather season. It fiis- 
quently happens that hot, dry, north-westerly winds may be blowing a 
short distance inland, while moist, comparatively cool, southerly or south- 
easterly winds are blowing to the south of them, or along the coast and 
in the neighbouring districts. Such actions usually, it is believed, pro- 
duce the nor’westers with which all are familiar, and which are of very 
frequent occurrence in Bengal from about February to June. The history 
of sonfe of these storms has been worked out by Mr. Eliot.* Experience 
has shown that nor’-westers do not occur either when a steady, hot, 
and dry westerly or north-westerly current is blowing over Bengal, or 
even when a steady easterly or south-easterly current heavily laden with 
moisture is blowing over the Province, as is the case during the rainy sea- 
son, but it is required that both currents be present in different districts. 
To state the case roughly and very briefly, it is believed that the actual 
storm may be formed at the area of interaction by one of two causes. 
Either the moist wind may be forced upwards above the hot, dry current, 
when according to well known laws tho mass of gas would expand and 
cool, and at once deposit a part of its moisture in the form of rain. 
This formation of liquid water from aqueous vapour will immediately 
set free a large amount of energy, which, perhaps, increases the ascen- 

* Indian Meteorological Memoirs, Vol. I, p. 119. 
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Bional motion ; and this probably fonns an important part in the develop- 
ment of the storm and of its well known energy. Or the north-westerly 
current which is blowing may suddenly overcome the resistance of the 
southerly current, and cool air from the higher regions of the atmos- 
phere may force its way downwards to the earth’s surface and cause 
similar effects. The formation, however, of those nor’westers appears 
to necessitate a considerable amount of air motion, and also that the air 
currents shall be of more or less opposite nature. 

This, however, does not exhaust the possibilities of storms in India, 
and, in many cases, dust-storms, &c. are formed when there are apparently 
no opposing wind systems at work as previously described. Such 
storms usually form at considerable distances inland and over highly 
heated and dry land surfaces, and their formation is probably due 
to the intense heating effect of the sun’s rays on an atmosphere 
more or less laden with dost and other solid particles. The immediate 
antecedent cause of the formation of such a storm may perhaps 
be found in an action which may be best described in the words 
of Sir George Airy, who states, “ The atmosphere is a viscous gas, and it 
is only on this assumption that cyclonic phenomena and the phenomena 
of all rotatory storms in the hotter parts of the earth can be explained, 
and that in such storms there is a mass of hot air which, from the vis- 
cosity of its structure, is not able to rise up for a long time until at last 
it rises up with a burst.” It is in fact only by some such action as this 
that many of the plienomena of. hot weather storms in India can be ex- 
plained. If we adpiit that, over a considerable tract of land, owing to 
the heating effect of the sun and the viscosity of the air, there is a 
decided increase of pressure, which, after accumulating for a time, is 
suddenly relieved, and that in consequence of this relief of pressure the 
highly heated air suddenly ascends, then the uprush will, directly the 
ascensional motion commences, assume a spiral movement, and there 
will bo formed in the northern hemisphere a wind rotation probably 
against the hands of a watch, similar in fact to that sometimes observed 
in dust-storms and usually in tornadoes in the northern hemisphere. 
Though these storms can be understood so far, their enormous energy 
has not been well accounted for, though many theories and suggestions 
have been put forward. 

Theories such as have just been very briefly and incompletely 
described arc advanced to account for the classes of storms which arc 
frequently met with in India during the hot season* of the year, but, from 
time to time, perhaps once in flve or ten years, the conditions which 
usually are only followed by ordinary nor’westers or dust-storms, but 
which are more or less violent in their nature, give birth to a whirlwind 
or tornado of extreme energy and destructh^e force. In the case of the 
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Dacca tornado under discussion, an ordinary nor’wester was actually 
in progress when the tornado suddenly appeared in close proximity to^ 
if not in actual connection with, the storm, but still quite distinct from 
it, and moving in its own particular path. This would apparently point 
to the fact that the general conditions which produce nor’westers, or 
perhaps dust-storms, may with the addition of some cause or causes, 
possibly almost accidentally present, also generate tornadoes of a violent 
type. What such additional circumstances or causes are which deter- 
mine the actual formation of the tornado, it is impossible at present to 
say, but it is fortunate for India that the combination of circumstances 
required is rare. 

The conditions as to great contrasts of temperature and humidity 
previously referred to, and the passage of areas of barometric minima 
may be looked upon as predisposing causes only, but they clearly cannot 
be classed as proximate causes, for such predisposing conditions obtain 
veiy frequently indeed in India, and it is rarely that they are followed 
by tornadoes. 

Tornadoes are also found in America to be formed frequently 
dulling still or almost calm weather, and there are accounts of observers 
having actually seen the fomation and growth of a tornado taking place 
on an almost perfectly calm but sultry day.* This would perhaps point 
to some such action as described before in Sir George Airy’s words 
being the possible explanation of their formation ; and, if such is the 
case, any forecast of their probability from any regular or dehnito series 
of meteorological conditions would become impractigable, for it is mani- 
festly impossible to say when any sudden uprush of heated air may take 
place over any large and highly heated area, or at what point such action 
might occur. 

Tbe above statements may perhaps be said to be confesaions of an 
ignorance more or less complete of the subject of tornado formation, but 
such only are the facts at present known. 

Meteorological Conditions in Bengal previous to the Tornado. 
— The meteorological conditions of the earlier parts of the year do 
not call for any particular comment. In fact, the phenomena of the 
formation and existence of a tornado are of such a brief and transitory 
nature that it would be useless to seek for anything like proximate or 
even predisposing causes in the meteorology of the previous months 
of the year ; so that an extremely brief record will suffice. 

January and February wore months of the normal cold weather 
type in Bengal, and in March the usual rapid increase of temperature 

* H. S. Whitfield, Tornadoes in tho Southern States, American Journal of 
Science, 3rd Series, Yol. II, p. 96 and others. 
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took place, the mean temperature of the province at the end of March 
being nearly 10° higher than at the commencement. The winds blow- 
ing in the various districts were nearly normal in character ; dry wes- 
terly and north-westerly winds were reported in the west and north-west 
of the province, moist south-westerly and southerly winds were blowing 
at the southern stations, and moist south-easterly and easterly winds at 
the eastern and at some of the northern stations. In consequence of the 
interaction between these wind systems, a considerable number of local 
storms or nor* westers occurred, principally about the middle of the 
month ; these ceased about the 18th of March and weather became fine, 
but again on the 27th, without any particular, change in the ordinary 
conditions, a series of storms set in, very local in character, but some of 
which were exceedingly fierce. One, if not two, of those storms appear 
to have been whirlwinds or tornadoes. One of them occurred in the 
Magura subdivision of the Jessore district, and Mr. F. H. Barrow, C. S., 
Magistrate of Jessore, describes it as follows ; — 

“ I have the honor to report that at sunset of 27th March last, a 
hail-storm blew; in the Magura subdivision and devastated the villages 
Barbhanga, Kukhila, Gobindpore, Nurandia, Ghoranacli, Jagdal, and 
Dakurbhila. It is described as having risen in the shape of a whirl- 
wind from Kalijir bheel about 2 miles to the south-east of Magura 
and blown right across the south over tho villages in the order they are 
noted. It blow in a cyclonic form, throwing down almost all the huts 
and uprooting and smashing extensive bamboo topes and fruit trees, 
it is said by thousands. There was a large tank in village Ghora- 
nach which supplied drinking water to the inhabitants of the neighbour- 
ing villages. This tank has been literally, filled with falling trees and 
branches, and the water rendered undrinkable. 

“ Four persons died by tho fall of trees and huts, and nearly 24 
persons, chiefly women, h.ave received hurt. 

“ The storm has caused great hardship to the inhabitants of tho 
7 villages named. They have lost almost cverytliing they had, and have 
no shed to shelter them.” 

The following is a further note by Babu Kali Prasanna Sircar, 
Subdi visional officer of Magura. 

“ The tornado blew towards the south, inclining a little towards the 
east. It is said that two gusts of wind, one blowing from the oast, and 
tho other from the west, met together at Kalijir bheel, about 2 miles 
south of Magura, and tlien swept across the country. The area affected 
is about 7 miles in length and 1 mile in width, and the duration was 
about 10 minutes. The people say that tho tornado blew in the shape 
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shewn in the sketch.* It was ushered in hj a deep rantbl^g sound to 
of a oontinuoos distant thunder and it lasted about 3 minutea.*^^ 

On the same day, 27th March, an extremely violent storm took place 
in the Pubna district, which passed over the villages of Barenga, Ealay-" 
anpore, and many others. The storm is said to have blown from the 
north-west and crossed the Brahmaputra and Batabnnda over to the 
district of Dacca. It seems to have lasted, according to the published 
accounts, about half an hour. Many huts and trees were thrown down 
and some pucca houses badly injured. More than 20 persons were killed 
and about 80 severely injured. No details as to this storm havh been 
i*eceived from the District Officers by the Meteorological Department, the 
aboye facts having appeared in the daily papers, but, so far as can be judged 
by its destructive violence, etc., this storm also must have been a whirl- 
wind or tornado, though probably not connected with the Magura storm. 

From the 27th of March to the 4th April, again, the meteorological 
conditions of the province call for.no particular comment, except that 
on the 1st there were storms in North Bengal, and on the 4th a few 
nor’ westers were reported in Orissa and West Bengal.^ From the 4th 
to the 6th there was an almost complete absence of local storms, and 
weather appeared fairly settled. The character of the meteorological 
clianges which took place in Bengal from the 5th to the 6th of April is 
shewn in the following small table ; — * 


Ohservationa taken at 10 a. m, April 6/7*-, 1888. 


Stations. 

Pressure reduced I 
to 32° and sea 
level in inches. 1 

change of pres- 
sure since pre- 
vious day. 

Maximum Tem- 
perature. 

S 

V 

H 

n ® 
H U 

II 

B 

V 

H 

* 0 
^ 1 
oS- 

< 

o . 

43 

^ H 

0 m 
33 

Wind direction. 

Wind velocity in 
miles per honr. 

Cloud proportion.1 

Bainfall. | 

State of weather 
for previous 24 
hours. 

False Point 

29-848 


87-4 

77-6 

85-3 

78 

S.S.W. 

11 

3 

Nil. 

Fine. 

Hazaribagh 

29-764 

-023 

945 

69-9 

91-7 

0 

N.W. 

12 

0 

Nil. 

Fine. 

Patna 

29-738 


99'7 



9 

W. 

7 

0 

Nil. 

Fine. 

Sangor Island ... 

29-838 

Nil. 

90-2 

IBliMi] 

85-9 

78 

S.S.W. 

19 

6 

Nil.' 

Fino. 

Calcutta .. ... 

29831 

+ 022 

97-5 

75-2 

[86-4 

68 


4 

0 

Nil. 

Fine. 

JoBsore 

29-838 

+ 032 

100-8 



64 


3 

0 Nil. 

Fine. 

Fnrreedpore 

29r868 


88-5 



65 

s. 

5 

0 

Nil. 

Fine. 

Chittagong 

29-897 

+ ‘032 

88-8 



68 

S.S.W. 

6 

3 

Nil. 

Fine. 

Ducca 

29-820 

+ 012 

94-1 

VPB. 

SC)-? 

70 

S.W. 

8 

0 

1^ ■ 

Fine. 

Mymensing 

29-823 

... 


76-1 

85-2 

63 

S.B. 

6 

2 


Fine. 

Serajgnnge 


+ •021 

99-0 

71-7 

90-7 

44 

S.S.W. 

5 


^11 

Fino. 

Dhnbri 

29-801 

+ •059 

95-6 


84-9 

44 

iiiZAia 

6 


11 

Fine. 

Bogra 

29-777 


miiKM 

71-8 

94-5 

21 

S.W. 

6 


^11 

Fine. 

Dinagepore 



99-1 

65-7 

96-3 

11 

S.W. 

6 


^ H 

Snltry, 

Bampore Beanleah 


-009 

98-4 

66-7 

95-6 

23 

S.W. 

4 

0 

11 

Fine. 

Berhampore 

Wm 

+ 018 


72-8 

94-5 

18 

S.S.W. 

6 

e 

II 

Fine. 


^ The diagram given is very similar to the shape of an apple. 
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The o|»s6rvatioiifi contained in the above table, with those ot it good 
many other stations, are charted on a small map (PL ZXIV*) on which 
are drawn the lines of equal pressure reduced to sea-level, which are 
shewn by continuous lines, the lines of equal humidity in broken lines, 
and those of equal temperature at 10 A. m. by dotted lines ; but in the 
last case the temperatures are not reduced to their sea-level equivalents, 
for the majority of stations which are shewn are iu the plains of Bengal, 
and do not therefore differ very much in height above sea-level, and, for 
the purposes required in this paper, it does not appear that such a correc* 
tioii is hecessary. The observations prove clearly that, so far as atmos- 
pheric pressure was concerned, the changes wore very small, and did not 
denote that there was any particular disturbance going on in Bengal. 
On the previous day, the 5th, the observations taken over the whole of 
India for the India Weather Report had shewn that pressure was falling 
over part of Orissa and tho neighbouring parts of the Central Provinces, 
while over the whole of Bengal and^ehar pressure was rising. On tho 
6th April, or tho day under review, pressure was falling decidedly over 
Ghutia Nagpur.and parts of Orissa, while it was still rising over the 
remainder of the Province, particularly in East and North Bengal. 
Owing to those changes, a shallow area of comparatively low pressure 
appears to have formed over parts of West Bengal and Ohutia Nagpur, 
though the lowest pressures in the province were actually recorded in 
Behar and North Bengal. On this day also, the isothermal lines repre- 
senting differences of 5° are very close to each other, particularly over 
parts of North Bengal, showing that there were great contrasts of tem- 
perature over limited areas. The broken lines shewing equal degrees of 
humidity are also very close over East and North Bengal, and, while 
such stations as Berhampore, Rampore Bauleah, Bogra, Dinagepore, 
and the area to the west shew generally humidities below 20 per cent , 
only 50 to 100 miles to the east of this area, humidities of about 70 per 
cent, were generally reported. 

Tho distribution of the humidity and tho wind directions over tho 
Province as laid down in tho chart for tho day (PL XXIV.) shew 
most clearly that two very distinct wind currents were principally 
affecting Bengal. There was an exceptionally dry westerly current 
blowing from the centre of India over Behar, Chutia Nagpur, and 
West Bengal, and even penetrating as far as North Bengal, for winds 
were more or less westerly with very low humidity at Bogra, Dinago- 
pore, and Rungpore. At the southern stations, a strong and veiy moist 
southerly wind from tho Bay of Bengal was blowing, giving, in com- 
bination with the westerly winds from Central India, a southwesterly 
breeze over considerable parts of the centre of tho Province, while north- 
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easterly winds wore blowing down the Assam Talley, and I'eaobed as far 
as Julpiguri in North Bengal. The limit on this day of the area of the 
action of the moist southerly winds may be said to be defined by a 
curved line running through Balasore, Calcutta, Jessore, and Mymen- 
singh ; and near this line and to the north and west of it, the contrasts 
of temperature and humidity were exceptionally large. 

The following table gives again some of the principal meteorolo- 
gical observations taken in Bengal on the morning of the 7th April 1888. 

Observations taken at 10 a. m. April 1th, 1888. 


Stations. 

Pressure reduced to 32° 
and Bea>leycl in inches. 

Change of pressure since 
previous day. 

Maximum temperature. 

1 

1” 

s 

i 

1 

-S 

e 

1 

a 

◄ 

o 

iH 

I 

11^ 

■43 

eS 

QQ 

a 

< 

o 

1-1 

a 

w 

I 

1 

1 

1 

*3 

o 

'S 

b. 

^ p! 

'O o 
d 43 

§■ 

1 

Pu 

TS 

d 

5 

3 

d 

'3 

State of 
weather for 
provions 24 
hours. 

False Point 

V9-815 

- 033 

86*9 

77-6 

86-3 

74 

S.8.W. 

14 

0 


Dust Haze. 

Hazaribagh 

•716 

-.04S 

98-5 

72-8j 92-:: 

8 

s.s.w. 

9 

0 


Fine. 

Patna 

•711 

-.047 

wum 


IGj 

w. 

5 

E 


Clear. 

Saugor Island .. 

•795 

-.043 

89-7 

80-5 85-9 

76 

s.s.w. 

22 

4 


' Fine. 

Calcutta 

•767 

-.064 

96-5 

77*2: 86-9 

70 

s.w. 

7 

2 

« • 

t 

)) 

JesBoro 

•773 

-,065 

1020 

78-4: 89 4 

68 

s. 

4 

0 


tt 

Fiirreodporo 

•858 

-.010 



6.3 

s. 

5 

0 


ti 

Chittagong 

•873 

- .024 



'65 

s. 

7 

3 


ff 

Dacca 

•779 

-.041 

94-5 

76-2 

86-7 

72 

S.’S.W. 

10 

2 


71 

Itfymensing ... 

•780 

-.043 

90-3 

75"0 

8-1-7 

68 

s.s.j:. 

5 

5 


7) 

Serajgnnge 

•741 

-.059 

iimiijl 

YtM 

89-5 

59 

S.R.E. 

6 

0 

,, 

if 

Dhnbri ... 

•740 

-.061 

96-7 

67-8 

84-7 

.59 

Culm. 

5 

4 


Clear. 

Bogra 

•710 

BoimI 

101-9 

74-6 

91 5 

5S 

w.s.w. 

6 

0 


Hot W'ind. 

Dinngeporo 

•703 

-.063 

101-] 

66-2 

99-8 

13 

w.s.w. 

7 

0 


Very BiilUy. 

Kampore^Beauleah 

•740 

-.050 


70-7 

89-6 

64 

s. 

5 

0 


Fine. 

Berhamporo 

•738 

-.072 


76-3 

■ 

63 

s.w. 

7 

0 


Foggy. 


On this day, there was again only a slight change in the pressui'e, 
and the barometer fell by about 0*03" to 0*07" over the whole province. 
The most rapid fall of pressure took i)lace at such stations as Calcutta, 
Kishnagar, Jessore, Berhamporo, Serajguuge,*Bogra, and Dhubri, appa- 
rently pointing to the advance of the feeble area of low pressure from 
Chutia Nagpur and West Bengal towards Central and North Bengal. 
The area of comparatively low pressure was, however, a feeble one, but 
it is shewn distinctly in PI. XXV. by the shape of the isobars for the 
day, that for 29* 75* dipping down rapidly to the south and including a 
Jarge part of the centre of the Province. There was no particular 
change of pressure at Jlacca or at any of the neigh bearing stations 
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in any way differing from the general atmospheric oscillation which was 
taking place over Bengal, and no indication of any kind was given of 
the possible formation of any violent storm over this area. So far then 
as the pressure indications go, it would appear that the extremely 
feeble comparatively low pressure area which on the 6th was over 
Cbutia Nagpur and West Bengal was advancing slowly in a north- 
easterly or easterly direction, and it is certain that the pressure at 
some of the stations in the centre of the Province, particularly at 
Kishnagar or between that station and Berhampore, was distinctly low. 
At Kishnagar indeed the fall of pressure in the 24 hours preceding 
10 ▲. M. of the 7th was 0*074 inch, while at Berhampore it was 
0 072 inch. 

A glance at PI. XXY., representing the meteorology of this day, 
will again shew the very marked contrasts of temperature and humidity 
which existed over the centre and north of the Province, and particu- 
larly in North and Central Bengal, where high temperature with low 
humidity and low temperature with high humidity existed within a few 
miles of each other. Thus at 10 A. M. at Dinagepore temperature was 
99*8° and humidity was 13 per cent., while at Rungpore, a few miles to 
the east north-east, temperature was 88*4° and humidity 45 per cent. 
At Nya Dumka temperature was 97*9° and humidity 13 per cent., and 
at Berhampore, a few miles to the oast, temperature was 90*4° and humi- 
dity G3. It will, however, be noticed that this area of great contrasts of 
temperature and humidity had advanced much further north than it was 
on the 6th. In fact, when comparing the humidities and wind directions 
at the various stations on the two days, it is seen that on the 7th the 
moist southerly wind current had advanced rapidly over Central and 
part of North Bengal, and had either forced back the dry westerly wind 
before it, or had pushed its way under it, and thus on this day there is 
no doubt tliat the moist current from the Bay of Bengal made its 
influence felt as far as Berhampore, Rampore Beauleah, Bogra, Maldah, 
and Rungi)ore, but that it had failed to roach as far north as Dinagepore. 
This fluctuation in the area affected by these winds is unusually large 
and well marked, but, as will be seen subsequently, the observations of 
the 8th April shewed that this northerly advance of the moist southerly 
winds was purely temporary, and by the morning of the 8th the moist 
winds had been completely driven back to their former position. Such 
large oscillations as these point most unmistakoably to a most disturbed 
state of the atmosphere, and it will be remembered that, on the evening 
of this day, the tornado at Dacca happened. 

The following table contains some of the principal meteorological 
observations taken in Bengal on the morning of the 8th April : — 

26 



198 * Pedler and Crombie — On the Tornado which [Ko. 2» 


Ohaervattons taken at 10 a. m. April 6th, 1888. 


Stations. 

s 

k 

s s 

1.1 
■a .a 
£ % 

§ 

p 

Change of pressure since pre- 
yioua day. 

i 

1 

1 

1 

Hinimnm temperature. 

1 

§ 

ail 

< 

o 

iH 

Humidity 10 A. M. Sat. — 100. 

Wind direction. 

1 Wind velocity in miles per hour. 

1 Cloud proportion. 

1 

State of 
weather for 
previous 24 
hours. 

Falso Point 


29768 


86‘4 

78-2 

86^8 

72 

S.S.W. 

21 

1 


Dust Haze. 

Hazaribagh 


761 

4.045 

101-3 

70-5 

85-6 

4 

W. 

18 

0 

... 

Strong wind. 

Patna 


■695 

-.016 

104-9 

73-2 

iPTijii 

8 

W. 

6 

0 

... 

Clear. 

Saugor Island 


•767 

-.028 

89-7 

816 

85-4 

79 

s.w. 

27 

m 

... 

Fine. 

Calcutta 


•733 

-.034 

93-5 

72-7 


22 

w.s.w. 

6 

i 

... 

t> 

Jessore 


•764 

BilU 

99-1 

74 7 

92-2 

40 

N.W. 

4 

m 


tf 

Furreedpore 


■865 

+ .007 

88-5 

77-9 

87-6 

61 

s. 

6 

0 


II 

Chittagong 


•803 


87-7 

74-0 

83-4 

76 

S.S.E. 

9 



II 

Dacca 


•714 


92-9 

75-2 

86-7 

76 

S.W. 

12 


0-36 

Tornado. 

Mymensing 


•699 


90*2 

73-4 

866 

67 

8.8.K. 

8 


... 

Fine. 

Serajgnnge 


•676 

-.066 

101-3 

73 7 

89-5 

51 

WS.W. 

7 


... 

II 

Dhubri 


•665 

Bi/iJ 

99-4 

69-2 

84.-6 

60 

N.N.B. 

7 



Clear. 

Bogra 


•660 

-.050 

104-3 

73-8 

93-1 

27 

W. 

6 



High wind. 

Diungopore 


1 -709 


100-6 

69-1 

96-8 

10 

W.S.W. 

10 

R 

... 

Very sultry. 

Rampore Beauleah 

miT^\ 


101-4 

69-7 

93-6 

27 

S.W. 

4 

R 

... 

Fine. • 

Borhamporo 


•712 


104-7 

74-3 

93-5 

17 

W.S.W. 

5 

1 

... 

II 


It will be noticed in these observations that there had been a deci- 
dedly rapid fall of the barometer at Uampore Beauleah, Mymensing, 
Serajgunge, Dhubri, and Bogra, while at Saugor Island, Jessore, Calcutta, 
Berhampore pressure had fallen only slightly. The slight area of com- 
paratively low pressure which was in Central Bengal on the 7th April 
appears to have again advanced in a north-easterly direction and to have 
slightly intensified, and on this day a very distinct low pressure area 
existed in North Bengal, and was represented by such stations as Hung- 
pore, Bogra, Serajgunge, Mymensingh, and Dhubri. The marked con- 
trasts of temperature and humidity still existed over the north and 
centre of the Province, but scarcely to such an extent as on the 7th, and 
the lines in PI. XXY. shewing the increase of temperature by 5*^ and of 
humidity by 25 per cent, on this day are still rather close. The most 
important feature is, however, the change which is seen in the condition 
of the centre of the province when the humidity and wind directions are 
considered together, and, as already indicated, the moist southerly wind 
which had advanced rapidly over the country from the 6th to the 7th 
had been forced back between the 7th and the 8th with apparently 











m 


1888.] occurred at Dacca on April 7th^ 1888. 

more than equal rapidity, and in f^t the sontherly winds had been 
pushed back much farther than they had previously advanced, for on 
this day their action was confined only to the area to the east of a 
curved line represented by such stations as Saugor Island, Burrisaul, 
Fureedpore, Serajgunge, and Dhubri. It is therefore clear that there 
must have been a most unusual and rapid increase in the strength of 
the dry westerly wind current on the 7th to have overcome the resistance 
of the strong southerly current in such a complete manner, and the 
actions of these opposing winds seem to be by far the most important 
facts in the meteorology of the period, 6th to 8th of April, during which 
the tornado was formed. 

These changes in the areas affected by either the very dry westerly 
or the very moist southerly current are best shewn by placing in a table 
the humidities recorded at 10 a. m. at the various stations affected 
on each day from April 6th to the 9th inclusive. 


Table shewing the Saturation of air with moisture. 
Complete saturation = 100. 




April 

April 

April. 

April 

District. 

Station. 

Gth, 

7lh, 

8th, 

Oth, 



1888. 

1888. 

1881. 

1888. 

( 

Motiliari 

14 

16 

6 ’ 

6 

Buliar ... ... { 

Arrah ... 

13 

64 

10 

11 

( 

Baukiporo 

9 

16 

8 

11 

Chutia Nagpur 


Hazaribagli 

0 

8 

4 

6 


Calcutta 

68 

70 

22 

13 

South-West Bengal ... 


Bnrdwan 

Borbamporo 

45 

18 

60 

63 

14 

17 

10 

15 



Jessoro ... 

64 

68 

40 

60 



Chittagong 

68 

65 

76 

79 



Burrisaul 

72 

73 

73 

56 

East Bengal ...^ 


Fureodpore 

65 1 

63 

61 

32 


Dacca ... 

70 

72 

76 

60 



Myrnensingh 

63 ! 

68 

67 

18 



Bogra ... 

21 

58 

27 

14 



Bam pore Beauloali... 

23 

64 

27 

18 

North Bengal 


Maldah... 

31 1 

49 

26 

27 

i 

Dinagepore 

11 

13 

10 

7 


L 

Bungpore 

16 

45 

45 

21 


The figures contained in this table may be more clearly grouped 
into three districts : first, that to the west and north of the province, 
second, that to the east and south, and, third, the district in the centre of 
the province dividing the two. Arranged in this way the figures shewn 
in the following table are obtained, and it will be seen that over the third 
of these divisions, or over the area through which the barometric minimum 
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passed and to the south-east of which the tornado was formed, there were 
from the 6th to the 8th the most striking and excessive changes in 
humidity. 


District. 

Average Humioitt- 

-Saturation =» 100, 

April 6 th. 

April 7th. 

April 8 th. 

April 9th. 

A. — Stations in Bebar, Gbutia Nag- 
pur, and North Bengal acted on 
by diy wind current 

16 

40 

18 

14 

B. — Stations in South and South East 
Bengal 

64 

67 

54 

89 

C.— -Average of Stations, Berhampur, 
Bampur Beaulah, and Bogra 
representing an area in a N. E. | 
direction over which apparent- | 
I 7 the barometric minimum 
* passed and to the south east 
of which the tornado was 
formed 

21 

62 

24 

16 

Difference between B. A 0. ... 

43 

6 

! 

,30 

23 


These rapid changes of humidity necessitate equally rapid changes 
in the air currents affecting the areas, and it is therefore clear that, in 
Central and North Bengal, or to the north north-west and west of the 
position in which the tornado was formed, or at all events in which it 
made itself felt during the period 6th to 8th April, 

1. , There were rapid changes in the areas affected by two wind 
currents of almost opposite nature. 

2. There were great contrasts of temperature and humidity at 
neighbouring stations over the same area. 

3. ^ There is evidence to shew that there was a shallow area of 
comparatively low pressure, or a barometric minimum, which passed in 
a north easterly direction through the centre of the Province from the 
6th to the 8th April, or at the time of the formation of the Dacca storm. 
In other words, the Dacca tornado was formed to the south-east of the 
track of a feeble low pressure area, and to the south-east of great con- 
trasts of humidity and temperature, as is always found to be the case in 
America by Mr. Finley and others. But, as before stated, these can only 
be predisposing causes, and what the immediate cause of the formation 
of the storm may have been it is impossible to say ; and, though it is con- 
ceivable that the violent fluctuations of the opposing air currents above 
referred to may be in some distant way connected with its causation, or 
with rendering the formation of such a storm extremely probable, yet it 
is clear we are far from having arrived at its actual cause. 
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The excellent exhaustive description of the tornado at Dacca which 
follows this paper is contributed by Dr. A. Crombie, Civil Surgeon of 
that place. The track of the storm as given by Dr. Crombie shews 
that the statement of the meteorological observer at Dacca that the storm 
passed through the compound of that observatory, which was pub- 
lished in the Calcutta Gazette in the Report on the Meteorology of 
Bengal for the week ending the 13th of April, was incorrect ; and 
it is clear that the storm track was some little distance from the 
meteorological observatory. 

The storm in its destructive efEects seems to have been strictly 
confined to a very sharply defined area, and not to have had even an 
outer circle of very strong winds, for Mr. E. F. Mondy, Professor of 
Science, Dacca College, writes : — 

“ There was nothing of a remarkable nature to indicate its coming. 
One of the usual not very violent storms was known to be coming, but 
nothing more. Nor were there any very violent winds outside of its 
track. I live on the river side and was in my verandah the whole while, 
not 100 yards from its track on the river side, the river running here 
about W. 30° N., and not a stone’s throw from Edward’s house (one of 
those injured though apparently not quite in the track of the storm), 
which lies N. 20° W. from here, but the wind oven at this short distance 
was by no means strong. Yet while I was in the verandah and watched 
the approach of the storm from the other side of the river, the whole 
of the tremendous havoc was done just to the N. W. of us.” 

The track of the tornado, which is most fully described in Dr. 
Crombie’s p.aper and is also illustrated by diagrams, appears to have been 
mainly in an east- south-easterly direction while passing through Dacca, 
but if Dr. Crombie’s surmise is correct that the same tornado after- 
wards visited the Moonsheegunjo District, then its path must have 
changed to south after rising from the Sankari Bazar. This may un- 
doubtedly have been the case, but there is however nothing impossible 
in the counter suggestion that the tornado which visited the Moonsheo- 
gunje District was a second one. In America, eleven separate tornadoes 
within a comparatively small area have boon known to occur on a single 
day, and thus it is quite possible that, with the favorable conditions for 
the formation of such storms which must have obtained in the Dacca 
District on the 7th of April, two or oven more of such storms might 
have originated. The time at which the storm visited the Moonshee- 
gunjo District and the known rate at which the Dacca storm was 
travelling perhaps favour Dr. Crombie’s view. 

It is also desirable in connection with the subject of tornadoes in 
Bengal to place on record an account of another small storm which 
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Tisitod the Hooghly District on the evening of April 27th. The small 
town which was visited is close to Serampore, and only about 16 or 17 
miles north of Calcutta. The account is written by Mr. F. W. Duke, 
C. S., Subdivisional officer of Serampore, and the report was submitted 
to Mr. Toynbee, Magistrate of Hooghly, by whom it was communicated 
to the Meteorological Department. 

The following is Mr. Duke’s letter, which is dated April 28th, 1888. 

“ 1 have the honor to report that early this morning I was informed 
by the Police that yesterday evening Bhudressur had been visited by 
a tornado, and that the Police outpost had been blown down and much 
damage, accompanied by loss of life, had been done. 

“ Accompanied by the Assistant Superintendent of Police I pro- 
ceeded to Bhudressur, and found that a tornado apparently under the 
form of a whirlwind from right to left had entered the south-eastern 
pai*t of the town from the river about 8 o’clock yesterday evening. It 
proceeded north-west by north, and having travelled about miles 
finally left north-east about the northern part of Bhudressur disappearing 
in the river — as it had come. The breadth of its course was about 200 
or 300 yards on land from the shore and the centre and point of greatest 
violence about the line of the rivti-bank near the Gunge. It was 
stated that the tornado was preceded by a booming sound : its total 
duration is estimated at from 3 to 6 minutes. The violence of the wind 
must have been inconceivable, many large trees were blown down, and 
the Grand Trunk Hoad was completely blocked by them this morning. 
Many thatched houses, probably some score, were blown down — the tiled 
part of the town was completly stripped, and the streets were full of 
fallen tiles. In the town four people were killed by the falling of houses, 
and many more or less injured. Both the regular outpost and the 
Police barracks entirely collapsed, all the Police papers and records 
being buried in the outpost. Most of the constables were in the ban*acks 
when they fell in, but all succeeded in struggling out, scratched and 
bruised it is true, but without broken bones. 

‘‘ Along the river bank, however, the force of the wind had been 
most tremendous. In several cases boats of 500 maunds’ burden had 
been picked out of the water and thrown ov(3r to the bank. I saw a 
shattered dinghi which had been blown up on to a tree which had first 
been partially blown down. Another dinghi had been picked out of the 
water, blown across 15 or 20 yards of chur, and on to the upper part of 
a high pucca-ghat. A 500 maund boat had been docked for repairs and 
the manjhis had built a temporary shelter behind it, the boat was lifted 
by the storm, turned on end and thrown over the shelter, crushing it to 
nothing and killing two men in it, the boat itself being crushed out 
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absolutely flat by the violenoe of the fall. In another case a large boat 
was blown up the riyer-bank, and is now blocking a road within the 
Ounge. In all as far as I could ascertain, 7 persons had been killed, 8 
were missing apparently in the river — ^nine persons were seriously in- 
jured ; of these eight were put in a boat and brought to Serampore, and 
an unascertained number had sustained slight injuries. The material 
damage I have as yet no means of estimating ; when accurate figures are 
available on mortality, injuries and losses, I will forward them. Tempor-* 
ary accomodation must be provided for the Police. The outpost and 
barracks are utterly laid waste, and quite beyond repair.” 


PART II. 

An account of the Dacca Tornado of the 7th of April, 1888. 

By Dk. a. Ckombie, Civil Surgeon of Dacca. 

There can be no question that the storm which wrecked a portion 
of Dacca ^on the evening of the 7th of April, 1888, was a tornado or 
whirlwind. The evidences of its nature are quite conclusive. They 
consist in observations of the directions in which objects which it en- 
countered have been thrown down or distorted. The objects which 
give the most unmistakable evidence are walls running at right angles 
to the track of the tempest, trees, especially plantain trees, tha pinnacles 
of mats and mas j ids, and kutcha huts ; and the experiences of persons 
who were stationed at or near the vortex as it passed over them. 

A tornado is a whirling wind rotating at an enormous speed, and 
advancing rapidly at the same time, along a more or loss straight line. 
For convenience of description, such a whirlwind may be said to have 
four radii, an anterior in advance of the vortex, a posterior behind the 
vortex, and two lateral radii at right angles to the centre line of the 
track of the storm. All objects situated directly in the centre line of 
the track will be driven in a direction at right angles to that line, in one 
direction by the anterior radius, and in the opposite direction by the 
posterior radius, while objects situated near the sides of the track will 
be carried or driven forwards on one side, and backwards on the other, 
in relation to the track of the tempest. One of these lateral radii, that 
which carries objects in the same direction as that in which the tempest 
is advancing, may be called the advancing lateral radius, while the 
opposite which drives objects in the opposite direction may be called 
the retrograding lateral radius. 

In the diagram shown as Fig. A., PI. XXVII., AB is the line taken 
by the vortex in its advance, C is the vortex, the circle FLEK represents 
the whirling of the wind round the vortex C. The arrows indicate 
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the direction in whioh it is rotating, GE is the anterior radias, OF the 
posterior radius ; CL is the advancing, and OK the retrograding latezal 
radius. It is obvious that all objects at E will be blown to the left, all 
objects standing at F will be blown to the right of the line AB, while all 
objects at L will be driven forward, and all at K, backwards ; it u also 
obvious that, as the circle moves up the line AB, they will encounter first 
the force of the wind at E, and be knocked over to the left, and only those 
which have withstood the wind at E will encounter the wind at F asiihe 
tempest advances, and only these will be driven to the right. If the 
line AB happen to be an unprotected stone wall, it is clear that, as the 
storm proceeds, the whole of that stone wall will be thrown to the left 
by the wind at right angles to the anterior radius, none of it will be 
thrown to the right by the wind at F, because it will probably have 
previously been demolished by the wind at E. If, however, the wall be 
placed in the line KL at right angles to the line of progress of the 
storm, all to the right of the vortex will be thrown down forwards 
by the advancing lateral radius of the whirlwind, while all to the left 
will be thrown down backwards by the retrograding lateral radius. 
This was clearly indicated by the storm of the 7th of April. It struck 
tlie Buckland Bund nearly at a right angle about 90 paces above the 
I^awab’s palace. Here there was a garden having a south and a north 
wall both running parallel to the Bund, and therefore at right angles to 
the line of the advancing storm. The south wall, next the Bund, was 
low, but topped by an ornamental cast iron railing, and the north wall was 
about 10. feet high. To the east of a certain point, the cast iron railing 
on the south wall was driven into the garden by the wind on the ad- 
vancing lateral radius CL, while all to the west of the same point was 
driven on to the Bund by the retrograding wind on the radias GK. 
The north wall was treated in the same way. All to the east of a 
certaitL point, directly opposite the point on the south wall, was driven 
forwards into the compound of the house being built for Sulimullah 
Miya, while all to the west of that point was driven by the retrograd- 
ing lateral wind backwards into the garden. The corresponding points 
of these two walls showed precisely where the vortex of the tornado 
passed over them, and fixed the track of the, vortex at this part of its 
course ; and the way in which these two walls fell was alone sufficient, 
if no other evidence had been forthcoming, to prove that this storm 
was a tornado, and also that the wind was circling from right to left, 
as in the diagrams I have drawn. The action of the storm on this part 
of the Buckland Bund is shown in Fig. B., PI. XXVII. Unfortunately 
other evidence was only too plentiful. On the opposite bank, the storpi 
had, before crossing the river, burst through a belt of trees, some 300 . 
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jA^rds in breadth in which was concealed a Mnhammadair village. All 
the trees on the east side of the track of the* tempest were ijing directed 
towards the river in a northerly direction, all on,* the west side were 
directed southwards, inland, away from the river. The former had 
been broken or uprooted by the advancing lateral radius, the latter by 
-the retrogfrading lateral radius. In the centre of the track, where they 
had been exposed to the anterior radius, and afterwards to the posterior 
radius as well as to the inner lateral radii, nothing but stumps were 
left ; for it is clear that, while all objects outside the lines MN and OP (in 
Fig. A., PI. XXVII) will be exposed to only one wind force, an advancing 
one in the case of OP, or a retrograding one in that of MN, those within 
those lines will be exposed to three out of the four wind forces in action. 
Thus, an object situated in the line RS will be first thrown to the left by 
the wind forces after they have passed the line CE, then subjected to a 
retrograde force on the lino CK, and will afterwards be tossed to the 
right by the wind forces approaching CF. It was thus that the tornado 
ground its way through the Nawab’s palace and through the masonry 
houses between. his palace and the main street of the town. 

For these reasons, wlien the tornado is passing over masonry build- 
ings, it will appear as if most of the destruction near the centre of the 
track had been done by a wind blowing from right to left, because the 
wind forces at right angles to CE, the anterior radius, are the first to 
come in contact with them. They are immediately thrown down to the 
left and remain there undisturbed by the subsequent rotatory winds 
which pass over them. So it is with plantain trees, which do not snap 
across, but bond and break and lie down flat, retaining their connection 
with the root by a short stump. But with hard wood trees, and with 
kutcha huts and furniture, it is different. They are first carried to the 
loft by the wind force near the anterior radius, and afterwards lifted and 
carried from left to right by the forces on the posterior radius. Thus, 
it was not uncommon for the roof of A*s house to be carried into B’s 
compound, and immediately afterwards B’s roof to be lifted and deposit- 
ed in A*s compound. So in the Nawab’s house an almirah in one room 
was carried through a doorway into another room, and from the latter 
a writing-tablo was carried through another doorway into the former 
room. These interchanges only take place near the centre of the track. 

The tornado of the 7th of April began its destructive course at the 
extreme west end of the Municipal limits. Its exact method of com- 
mencement will be described further on. Here the houses are built on 
an old river bank, the bank of the old bed of the Buriganga, which at 
this season is here a mere khal. This old river bank is continuous in a 
nearly straight lino with the present bed^ of the Buriganga, which now 
27 
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approaches the town at tho old Muhammadan Fort, the Lalbagh, just 
above* the Water- works, at an obtuse angle to its old course, which w as 
nearly straight from Hazaribagh on tho west to Fatula a village 6 
miles down the Narainganj road on the south-east. At the extreme 
west end of Hazaribagh is a mosque, Fakirni-ka-masjid. From this 
mosque a slightly sinuous road runs as far as the Lalbagh at an average 
distance of 300 feet from tho old river bank. There are houses on both 
sides of tho road, but at first they are chiefly between the road and the 
river bank. They are nearly all mat huts, the only masonry buildings 
being mosques : for this part of Dacca is Muhammadan. Afterwards, as 
the road runs successively through the mohullas called Inayatgunj, 
Nawabgunj, and Amligolah, pucka houses become more and more 
numerous, and in Amligolah, which is close to the Lalbagh, the majority 
of the houses are of this nature, and the inhabitants are mostly Hindu. 

Tho first clear signs of the rotatory nature of the tempest occurred in 
an orchard to the north-east of Fakirni-ka-masjid, and close to it on the 
north side of the road referred to. Here there are remains of a clump 
of plantain trees thrown do>vn and twisted in all directions clearly 
showing that they were in the vortex itself. Around this clump of 
plantains there Nvas a fine old plantation chiefly of mangoes and jacks. 
The branches of all the trees to tho north are broken off and thrown to 
the west, those on the south are thrown to the east, and several of the 
largest of them arc uprooted bodily, and are now lying prone in the 
same directions, showing that even here the storm was alrcadj", in tho 
very beginning of its manifestations, one of great violence. Tho 
masjid itself had only a few bricks disturbed, and the lie of the broken 
trees to the south-west of it was towards the north-cast. 

From this point to the north-east of Fakirni-ka-masjid, the vortex 
travelled in a south-easterly direction, crossing the road at an acuto 
angle, and from that point continued its course between the road and tho 
old river bank destroying every kutcha hut in this portion of Dacca. 
All the indications given were as above. Everything to the riglit of the 
vortex, that is, on the river bank itself was broken and laid low in a 
forward direction towards the east. Thcie the advancing lateral radius 
w^as at work, while, on the road and to the north of it, all tho indications 
were in an opposite direction, the work of the retrograding lateral 
radius. Between the river bank and tho road, where the winds on tho 
anterior and posterior radii were at work in opposite directions, there 
was mere confused destruction. 

As the whirlwind passed eastwards along Inayatgunj, it gradually 
edged more and more towards the old bod of tho river. This was pro- 
bably due to the greater resistance offered to the forces on the left of 
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tho lino AB (PI. XXVII., Fig. A.) than to those on the right. This was 
also the direction in which it originally started, but the continued resis- 
tance on the left no doubt helped to force it more and more to the right. 

The storm passed well to the right of the pucka house of Babu 
Kailash Chandra Das, a Municipal Commissioner, which was not dis- 
turbed, and, at the Elephant ghat below the Pliilkhana, the vortex was 
actually down in the old bed of the river. The road from the Phil- 
khana to the Elephant ghat hero crosses the track of the tornado at a 
right angle. On the west side of this road, on the old bank of the river, 
is a small Hindu temple, and there stood a tall Jagarnath Car ; along 
the west side of the road was a brick wall. The brick wall and the 
Jagarnath Car were thrown down to the west, and the east corners of 
the temple were torn away, and the bricks thrown to the west into the 
compound, clearly showing that they had been caught by the retrograd- 
ing lateral radius, and that the vortex was therefore to the right or south 
of them as in the diagram, PI. XXVII., Fig. C. At this point of its 
course, the Khedda Sergeant’s house was beyond the influence of t he 
tornado, and the houses on either side of the road loading from Hazari- 
bagh were undisturbed, but, on a spur of land lying to the south of 
the old river bed, the branches of trees atid the plantains were broken 
and lying eastwards, as they had been caught by the advancing lateral 
radius of the whirlwind. 

At this point of its course, the tornado bade fair to pass out into 
the open maidau lying to the south of Nawabguuj, that is to say, in 
the direction of least resistance, its vortex being already in the old river 
bed. But it is evident that a great barometric depression had formed 
to the iiortli of its course. This was no doiiht due to the constant 
sucking action of the wind forces on the retrograding (left) lateral nnd 
the posterior radii. It is clear, I tliink, that there must alwnys he in- 
creased baroinetric pressure to the front of a tornado and on its .‘idvanc- 
ing radius, and a bcaromctrio depression outside the retrograding and 
posterior radii and behind it in its track. However that may be, it is 
evident that, immediately after passing tlie Elephant ghat, there was a 
great barometric depression to the north of the whirlwind, for the 
vortex suddenly moved to tlie left (north), and at the same time a great 
hurricane from the north craslied through the trees, from a point to the 
cast of the Philkliaiia, and joined in the revel of the tornado, the vortex 
of which was now near, if not on the main road through Nawabgunj. 

The evidences of this great indraught are quite distinct. As you 
drive from the Lalbagh to the main gate of the Philkhaua (Elephant 
depot) by a road which is roughly parallel, but 600 yards to the north of, 
the path of the tornado, there are all along signs of a high wind which 
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-was directed towards the south and west, but all at once you come upon 
evidences of a much more violent wind which had no westing in it, one 
wliich not only broke the high branches of trees, but uprooted huge 
pcepuls and mangoe trees, aud tore its way in a distinct track down 
south tow'ards the tornado, just after it passed the Elephant ghat. This 
hurricane from the north of which I write was not more than 60 paces 
across, and was very local. It was altogether to’ the past of the PhiU 
khana, where nothing was disturbed. was curious to see the little 
low kutcha huts where the mahout’s live, standing about, within the 
Philkhana enclosure, while 200 yards to the east a large solitary gab 
tree was overturned, and a huge uprooted peepul tree blocked the road, 
and there were marks of devastation away everywhere in a track to- 
wards the south. 

After the occurrence of this indraught from the north, the vortex 
passed along, or close to, the main road through Nawabgunj eastward. 
Soon it began to encounter on its left front the jmeka houses of AniU- 
golah, and from the i*esistaiico they offered to the anterior and reti*o- 
grading radii, it again began to edge towards the right, passing how- 
ever between these lionses and Rani-Shaha’s m-H. Tin’s mH was taken 
by the advancing lateral (or right) rf diiis, and two of its pinnacles were 
thrown down ; those on the north-west and south-west corners. They 
were thrown south-east and cast by north respectively. The finiars^of 
the tw’O remaining pinnacles were bent south-east and south-east by 
south, but the terminal finial of the main spire at a height of about 60 feet 
was bent nearly due east, showing, I think, that the vortex was at this 
part of .its course not perpendicular, but sloping backwards and towards 
the north-west. 

From Rarn Shaba’s mat, the tornado continued to edge towards the 
south, till the vortex at last, just before reaching the Lalbagh, passed 
again on to the maidan. Up to this point the tornado does not seem to 
have had power to destroy pucka masonry buildings. So far it had only 
laid low all kutcha huts in its course, broken and uprooted trees, 
carried away the pinnacles of mosques and temples, and leveled kutcha 
pucka walls. It had only managed to dislodge a few bricks on the most 
exposed corners of masonry buildings. But as soon as it passed on to 
the maidan to the sonth of the Lalbagh, and was so freed of the ob- 
stmebion offered by these obstacles, it seems io have rapidly accumulated 
additional force, suflScient before the vortex had passed the east gate of 
the Lalbagh for its retrograding lateral radius to knock down a portion 
of three of the police barracks, built high on the south rampart of the 
old fort, killing one and severely wounding twelve constables by the 
falling of masonry and beams. 
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Nearly opposite theso three barracks which were destroyed by the 
retrograding lateral radius, two up-country coolies had been engaged in 
making a trench, running north and south, about six feet deep at the 
south end, near the river, but open, from the sloping of the ground, in 
the direction of the Lalbagh. They were close to the south end of the 
trench when the tornado came upon them, like a sudden hurricane from 
the south. They jumped' down into the trench and crouclied down for 
shelter, when in an instant, the wind blew with equal violence from the 
north, and hove a brick up the trench from the direction of the Lalbagh, 
indicting a ghastly wound on the head of one of the coolies. From the 
directions in which the wind blew, the vortex must have passed over 
this trench, and this fixes its position at this point of its course. 

The vortex now passed on to the river. The right or advancing 
radius did not reach the opposite bank at Haslco, but the loft or retro- 
grading radius kept sweeping along the river front as far as the Parana 
Kuttra. Close to the water-works, the Commissioner’s Steamer, the 
“ Linnet”, and the police steam-launch, the “ Marion,” were anchored and 
made fast to the. shore. The “ Linnet” was unroofed ; the “Marion” car- 
ried away from her moorings, a short distance up-stream, and sunk in 
42 feet of water. This was obviously the work of the retrograding 
radius, and the resistance offered to this radius by the river bank and 
the pucka buildings on it continued to push the vortex more and more 
to the right, and it finally reached the opposite (south) bank at Jinjira 
Hath, which was promptly demolished and set on fire. 

From Jinjira Hath, tliere is a road loading south-east to the village 
of Subadiya about a mile distant. This road was nearly in the direct 
line of the tornado, as it crossed the river from the south of the Lalbagh, 
and it followed it, making a track straight in tlie direction of Subadiya. 
This road is raised, but passes along a shallow depression or valley, 
sheltered on the south by high trees, and on the north by the belt of 
trees on the (south) bank of the Buriganga. Just as it entered on this 
course, the vortex passed over the new pucka masonry house of Abdul 
Bipari, and simply ground it to pieces, killing the owner and severely 
injuring three persons sitting with him at the time. The manner in 
which it treated this building is conclusive that the forces of the whirl- 
wind had become greatly more intense than they were to the west ot 
the Lalbagh. 

From Abdul Bepari’s house, the tornado made straight for Subadiya., 
running at an acute angle inland from the river, and at this moment Dacca 
lying on the opposite (north) bank of the Buriganga seemed safe, and 
Subadiya doomed. But before reaching this village it had to cross an 
open inaidan stretching away to the south. Here it appears to have 
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encountered a strong current of air blowing up this niaiddu from the 
south ; for no sooner did the tornado enter on this maidan than it ab- 
ruptly altered its direction, wheeled nearly at a right angle to the left, 
crashed through the belt of trees between it and the river, and made for 
the palace of the Nawab on the opposite side. 

On the opposite side it struck the Buckland Bund, opposite tho 
private apartments of the Nawab. The exact position of the vortex is 
determined, as I have already said, by the points of the two walls of tho 
garden intervening between the Bund and the palace, where the railing 
and wall were thrown down in opposite directions as previously de- 
scribed. A lino drawn from these two points shows that the vortex was 
here directed north-east towards the middle of the western verandah of 
these private apartments. When the vortex reached that point, the 
whole of tho advancing lateral radius was engaged in unroofing the 
south veraiidoh of these apartments as well as that of tho Ahsaiimunzil 
to the right. Tlie opposition offered by these high buildings to the right 
or advancing radius retarded this part of the whirl, with the effect that 
the vortex swung round to the right to the open space behind the Ahsuni 
muuzil, and started off nearly due east in tho direction of the Sankar- 
bazar and the Commissioner’s house. As the vortex swung round behind 
the Absunmunzil, it passed over tho inner apartments, which were 
gutted by tho I’etrograding and posterior radii. As tljo vortex left iho 
open space behind the palace, it had tho Nawab’s oflieos close on the 
right. These were demolished by the advancing lateral radias, while tho 
retrograding radius pla 3 "ed with the roof of the stables, and blow the top 
off the Nabatkhana over the main entrance from Patuatoli. 

From the j)oint where it left the Nawab's 2 )rciniscs, iho vortex 
worked low among the houses between it and tljo top of tljo road leading 
from the main street to J. P. Wise’s house ; leaving a track of confused 
destruction, as if from a prolonged bombardment. It was licre that 
Jagabandhu Ra^r Bahadur was killed by the falling of his liouse, yet 
in the midst of this confusion of demolished houses, levelled walls, and 
twisted and broken trees, and tho remains of kutclia huts, there is stand- 
ing safe, close behind the Nawab’s school-house, which was partly wiped 
out and wholly wrecked, the residence of one Bahadur Bepari, with its 
ornamental plaster mouldings, only a little bespattered with mud. 

On reaching the main street close to Kabiraj’s lane, the anterior 
radius seems to have become entangled in tho narrow lanes and high 
houses of Sankari bazar, and the vortex to have risen suddenly into the 
air. The houses in this part of the town are two and three stories high, 
and only tho upper stories arc seriously damaged, though all the kutclia 
huts and many of tho low kutcha-pucka walls arc thrown down. From 
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this point the tornado seen^ to have passed hif^h into the air, making 
only a final dash downwards at the Municipal Secretary’s bath-room and 
one or two trees in the kachari gardens, the College, and in the Com- 
missioner’s compound. The last indications given are those of its an- 
terior radius, and show it as departing in a north-easterly direction. The 
exact track of tho tornado as it passed through Dacca is shewn in PI. 
XXVni., and a more detailed map of that part of its track in which the 
greatest amount of damage was done is given in PI. XXIX. 

In no part of its course did its breadth exceed 200 paces ; where it 
struck the Buckland Bund it was only 180 paces brojid. It ti'a veiled al- 
together over a distance of only 3^ miles. Its rate of progress is not easy 
to ascertain. Navvab Ahsanullah tells mo that he had boon watching the 
progress of the “ Nor’-Wester” all the evening ; when, about 7 r. M., 
a servant came and informed him that there was a very peculiar ap- 
pearance in the west. He went to the west end of the south verandah 
of the inner apartments, and there saw what looked like a glowing cloud 
in the direction of the Lalbagh. He stood looking at it for about throe 
minutes, during which time it seemed to be stationary. Ho then went 
inside, whore he had Tiot been two minutes before tho storm was on the 
house. Supposing tho tornado had reached tho Lalbagh when he loft 
the verandah, and that it was throe minutes before it reached tho Ahsan- 
manzil, and that tho route followed by the tornado was a mile and a half 
during that interval, — tho rate of progress would bo one mile in two 
minutes or BO miles an hour. The Semng of the “ Star of Dacca,” who 
watched it from the time it crossed from the direction of the Lalbagh 
till it struck tho Nawab’s palace (the “ Star” being anchored within 
the angle described by tho tornado between these points), speaks of its 
havi ng travelled with great rapidity. On the other hand, Khajch Amir- 
ulla, who witnessed its progress over the same distance, estimates tho 
time at 10 or 12 minutes, but admits that it may have been less. I my- 
self saw from the Club verandah a low black cloud passing rapidly over 
the houses to the west in a north-easterly direction, and I estimate thjit 
its progress was not faster than that of a train on the Eastern Bengal 
State Railway, that is about 20 miles an liour. Wo have, however, 
considerable unanimity as to tho period occupied by tho storm in passing 
over any given spot : almost every one says it did not occupy moi’e than 
a minute and a half. Considering the excited state of mind of those over 
wliom it passed, this estimate may I tliink be safely cut down to ono 
minute. Taking tho distance between the extreme front of tho anterior 
radius and tho subsidence of the violent gusts which followed in its 
wake as 300 yards, wo arrive at a rate of progress of a mile in 5^ minutes 
nearly, or roughly 12 miles an hour. 
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Tho force of the wind rotating within the tom^^do is diittcnlfc to 
estimate. There is no doubt that it was very g^reat. What the wind 
did when it came upon a pucka house standing at right angJes to the 
course of the tornado, and caught by one of the lateral radii, 'was not at 
once to blow down the front wall, but to blow in the doors and windows, 
and then to lift off the teri'ace rooting, aifd blow out the back- wall, thus 
leaving the beams supported only on tho top of the front wall. Now there 
is evidence to show that in such cases the force of the wind "blowing 
through the house, after the back wall had fallen, was sufficient to pre- 
vent the unsupported beams from falling for a perceptible time. To 
this fact Mr. Kclsall and Khajeh Amirulla owe their lives. Mr. Kelsall 
was in the Nawab’s office when the right radius of the tornado caught it 
and blew the back wall into tho street. The unsupported beams re- 
mfiined standing out like flags, long enough after the wall was blown out 
to enable him to make his escape before they fell, Mr. Kel sail’s move- 
ments were no doubt very rapid on this occasion, and they were acce- 
loiMied by tho violent wind propelling him in the direction where lay 
his safety. On the other hand, Khajeh Amirulla was sitting in a small 
pleasure-house close to the Buckland Bund watching with great interest 
the roaring cloud bursting on the Bund, the true nature of which he did 
not understand, when, in a moment, the house was caught by the retro- 
grading radius and demolished. A heavy beam fell on his shoulder ; 
but fell so slowly and gently, owing to tho force of the wind underneath 
it, that it felt like a soft but firm hand pressing him down to the ground. 
He remained under that beam for three quarters of an hour before he 
could be dug out. His companion was killed. 

The persistency with which eye-witnesses declare that the cloud 
accompanying the whirlwind glowed cannot be overlooked. The men 
at Hasparibagh where it began its destructive course were not to be moved 
from their assertion, that when it first came upon them it glowed with a 
dull red lurid glare “ like a smoky lamp chimney on fire.” Khajeh Amir- 
ulla, who watched it wdth much interest, is perfectly clear in his state- 
ment that, as it approached him from the opposite bank of tho river, it 
resembled a balloon in shape, and seemed to be lit up with a “ reflected 
light,” and that, at the narrow neck, it kepi throwing out a body of fire 
on either side, as in tho accompanying sketch, which is a facsimile of 
his own drawing (PI. XXVII., Fig. D). The Nawab Ahsanulla and 
others also speak of its being accompanied with “balls of fire” pro- 
ceeding at a great speed. On the other hand, nothing is so certain as 
that no one who was in the course of tho tornado presented any 
appearance of having been burned. The injuries received were all of 
the nature of contused, lacerated, and punctured wounds, and simple 
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and compound .fractures. In not one instance was there a trace of 
scorching. Mr. Kelly, the Resident Apothecary of the Mitford Hospital, 
on whose statepient 1 put much reliance, is equally clear that the 
cloud, as he saw it, did not glow, and the appearance, as 1 saw it 
(but this was probably only the wake of the true tornado), was a 
low dark unilluminated cloud, throwing out sparks of fire, which were 
no doubt merely burning embers caught up and carried along by the 
storm. One of these was undoubtedly of this nature, for it was carried 
burning into Mr. S. J. Sarkies* verandah, where he crunched it out with 
the heel of his boot. These were no doubt the balls of lire” noted by 
the Nawab and others. The appearance described by Khajeh Amirulla 
of a body of fire rushing out from below is more difficult to account for. 
The fires which followed its course in many places do not require the 
assumption of any fire connected intrinsically with the tornado itself, for 
the people had just finished cooking their evening meals, and were 
about to sit down to eat it when the storm burst upon them. The em- 
bers from the fires with which they had been cooking were no doubt 
caught up by the whirlwind and carried along with it, and thatched 
houses, blown down over these fires, would instantly take fire. 

I am told that numbers of large fish were found on the Buck land 
Bund after the storm, and there is no doubt that they along with much 
water were caught up by the vortex as it crossed the river. The water 
thus taken up, circling with the dust of the whirlwind, was worked 
into a soft mud, and one of the most remarkable phenomena of the storm 
was the way in which all objects within the influence of the tornado 
were plastered with a wash of liquid mud. It covers all walls to a dcptli 
of nearly one-eighth of an inch, it matted the hair, coated the skin, and 
was ingrained in the wounds of the injured. 

The noise accompanying the progress of the tornado has been 
variously described. It was compared by the Engineer of the Water 
Works and by Khajeh Amirulla to the letting off of steam. It w^as this 
sound which first attracted the latter’s attention, and ho put his head 
out of window to see what steamers were letting off steam at that time 
of the evening. It was then that he saw the storm breaking on Jinjira 
half a mile up stream on the other bank. The sound which 1 hoard 
from the Club verandah in no way resembled the letting off of steam. 
It was a low sustained rumbling. I think that the discrepancy is capable 
of x’econciliation. What they heard was, besides the noise of the rever- 
berations of the tornado itself, the comparatively shrill sound of the 
storm crashing through trees and kutcha houses west of the Lalbagh, 
and on the opposite side of the river. What I hoard was the sound of 
falling masonry, along the track of the storm from the Nawab’s palace 
28 
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to the Saiikari bazar. As soon as tbe storm cloud passed, there was an 
instant’s silence, tbe stars phone out bright and clear, and then came 
through the still air the long wail of the injured and houseless. 

I have reserved till now the discussion of the origin of this tor- 
nado. I do not think it can be dismissed with the remarks that it 
originated as all tornados do, and as we see them constantly do on a 
small scale on a hot dusty highway, by the impact of two currents of 
air flowing in different directions, and which thus after their impact 
assume a rotatory motion. I do not say that this one did not so origin- 
ate somewhere, but that there are good grounds for the belief that it did 
not so originate at Hazaribagh, where its destructive course began. I 
believe that it was already a whirlwind of great force before it touched 
ground at that place. 

My reasons for this belief, which is at first sight improbable, are to 
my mind insuperable. They are as follows : — 

All day, as usual at this season, a strong south or south-easterly 
breeze had been blowing. About 5 p. m., the low grumbling of an ap- 
proaching “ nor’-wester ” became audible, and a dull slate-blue bank of 
clouds was seen coming up in the teeth of the wind from the north-west 
lit up by occasional flashes of lightning. About 6-30 p. m., the nor’ wester 
was overhead, and a few drops of rain began to fall. In these two cur- 
rents of air, a south wind blowing hard along the surface, and a high 
north-west current from the north-west, we have tbe necessary ele- 
ments for the birth of a rotatory storm. About tliis time, Mr. Kelly, the 
Kesident Medical Officer of the Mitford Hospital, was visiting a friend 
at the Railway lines to the north of the town. Mr. Kelly has spent most 
of his service in the North West Provinces, and is well acquainted with 
the appearances of dust storms, and he called the attention of his friend 
to a dull brown patch low over the mangoe trees to the north, contras- 
ting with the clear slate-blue background of the approaching nor’- 
wester. This brown patch was travelling rapidly from west to cast. 
He pointed out that this patch exactly resembled a distant dust storm. 
When it got due north of his point of observation, it seemed to become 
stationary or rather to be approaching Dacca. From his experience of 
dust storms he knew it was time to get homo. When ho reached the 
Mitford Hospital ten minutes afterwards, ho looked for the brown patch, 
and saw it now to his north-west, i, e., on its way from its former posi- 
tion on the north of the town to the west end of Dacca. About ten 
minutes afterwards he heard the sound of the tornado on its track from 
the west of the Lalbagh, and along the opposite bank of the river, and a 
largo tree in the Mitford Hospital compound was blown down. 

Hero we have the evidence of an intelligent and trustworthy ob- 
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server noticing a phenomenon with which he was familiar, altogether 
apart from the other phenomena of the nor'-wester, following a course 
of its own, and approaching that part of Dacca where the tornado first 
struck. 

Next, we have the evidence of the people living at Hazaribagh, who 
are consistent in their assertion that the storm came upon them, with a 
“ lurid glare” from the north, the direction from which Mr. Kelly saw it 
approaching that part of the town. 

Thirdly, we have the appearance presented by the ravages committed 
by the storm before it settled down as a tornado in the orchard to the 
north-east of Fakirni-ka-masjid. From those appearances alone, 1 was 
driven to the same conclusion before I had heard the evidence of the 
inhabitants or of Mr. Kelly. To carry the weight they deserve, these 
appearances must be piven in some detail. The position of the first 
appearance of the tornado is shown in PI. XXVII, Fig. B. 

From the Elephant Dep6t there is a curvilinear road leading to the 
old river bank at Hazaribagh, for the convenience of watering the ele- 
phants. It is known as the Hathi-ka-sarak. About half way between 
the Philkhaua and Hazaribagh, it is crossed by the old Mirpur road. 
From the eastern gate of the Philkhana to the point of intersection of 
these two roads, not a twig or leaf was disturbed by the storm ; but 
after passing the Mirpur road on the Ilathi-ka-sarak, half way between 
it and the Hazaribagh ghat, one comes suddenly upon traces of a violent 
wind from the north. The first tree which seems to have suffered is a 
tall jamun tree well to the right of the road, the top branch of which has 
been tom off, and is hanging to the south. There is then an interval of 
low brushwood, and tlien a group of mango trees close to the road side. 
The top branches of all these trees are snapped across and driven to the 
south. On the opposite side, in a direct line with the jamun and the 
mango trees, all the trees for a distance of fifty paces along the road 
have their top branches snapped across. There is again an interval of 
forty paces without a leaf turned on either side of the road, but after 
that distance, and for another forty or fifty paces, all the top branches 
are seen to be knocked off the trees ; on the right or north side only those 
quito close to the road, but on the left or Hazaribagh side there is a 
lino of destruction towards the south ending about 200 ^’'ards away in a 
chaos of broken and uprooted trees. Continuing to walk along the road, 
there is no evidence of a storm on the right or left till we reach the 
old river bed, and just there is a group of tall jamun trees overhanging 
a mat house. One of the top branches of this group of trees has been 
tom off, and thrown to the south over the mat house, but not a straw of 
the thatch is disturbed. 

Here we have evidence of a violeftt wind blowing from north to 
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south about 100 paces broad, and coming downwards at an angle of from 
five to ten degrees with the surface of the ground ; striking at first only 
the tup branches of tall trees, then the upper branches, and finally snap* 
ping across the main branches or uprooting them bodily, when the vio- 
lence of the wind got lower. To the north and to the east and west of 
this track nothing had been disturbed. I drove along the old Mirpur 
road far enough to satisfy myself that beyond the first jamun tree men- 
tioned nothing had been touched. 

It is to be noted that there was no evidence of rotation in this wind : 
everything was carried in one direction, namely, from north to south. 

On the old river bed and on the bank there, were, however, evidences 
of a less violent gale, blowing from west to east and from the south-west 
to north-east, as indicated by the arrow heads ; and there were signs, to 
tlie east of this chaos, of a very violent wind blowing down trees and 
branches to the west and south-west. To the north-east of Fakimi-ka- 
masjid, was the chaos of broken and uprooted trees, centring round a 
group of plantain trees twisted and turned in all directions where the 
vortex had at once established itself. 

It is open to any one to say tliat the vortex originated round those 
l^lantain trees, and that the arrow heads in my diagram indicate the 
directions of the 'svind as it was sucked into the vortex as it began to 
rotate, and that the great destruction was caused by the gradual deve- 
lopement of power as it continued to rotate. 

I oppose this theory with the objections already stated, namely, that 
an unusual cloud was seen travelling towards this very place, and by 
the assertions of the people of the place, that the storm did not develope 
itself there, but burst upon them suddenly from the north, and tho ex- 
treme violence of tho wind at its very first manifestation, before the 
vorte;c had begun to move, is opposed to the idea of a giadual develope- 
ment of the whirlwind at this spot. 

I hold that the other thcoi'y that the tornado was travelling in a 
higher stratum of air, and descended at a low angle, and struck ground 
at this spot is compatible with all tho observations. It is what the 
people on the spot say did happen, — it explains tho extreme violence of 
its very first manifestations, and the direction which it immediately took. 
It may be objected that the total absence of the evidence of rotation in its 
very first manifestation is opposed to this theory. But it is not really 
so. If you imagine that as the tornado struck the trees on its way to 
the ground the vortex was not perpendicular, but sloping towards the 
north-west^ it will be clear that tho first part to come in contact with 
terrestrial objects would be the right or advancing lateral radius. The 
other three radii would not come into action, on account of the tilting, 
till the vortex itself was on the ground. The next radius to come into 
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action would be the posterior, and we bare evidence tbat tbis was so in 
the violence of the destruction to the east of the first track from north 
to south. The anterior radius being tilted most upwards would at first 
have the feeblest power, and it is the case that the least destruction 
done was in the river bank straight in front of the violent gale that 
broke through the trees from the north. If the vortex had gradu* 
ally formed, one would have expected a more equal distribution of power 
around it, instead of its being chiefly at first on two sides. 

The theory that the tornado already formed was travelling rapidly 
from north to south before it struck ground, also explains the reason for 
its starting at once in a south-easterly direction. The resistance of the 
ground was at first offered solely to one radius, the right or advancing 
lateral one. The result was equivalent to that of a sudden powerful 
push to the left, that is, to the east of the direction in which it was pre- 
viously travelling. The experiment of offering resistance to a humming 
top at a corresponding point would illustrate the effect of the resistance 
of the ground to a tornado descending upon it in the way in which 1 
suppose this one did. 

Tlie possibility of a tornado travelling in the air may appear doubt- 
ful to some, but the probability of its being able to do so, and at great 
speed, receives confirmation from what I consider to bo the progress of 
this very tornado after it left Dacca. 1 have said that when the vortc? 
reached the Sankari 'Bazar it seems to have risen rapidly into the air, for 
the reason that only the upper stories of the high houses of this part of 
the town were seriously damaged. It seems after leaving Dacca to have 
travelled in the air due south for a distance of 20 miles, and to have 
struck down again in the south of the Munshiganj subdivision of this 
district, destroying 5 or 6 villages, and causing 60 to 80 deaths. The 
time it took to travel that distance was not more than 20 minutes to 
half an hour. It came upon the people in the west suburbs of Dacca 
just as they were about to sit down to their evening meal, a few minutes 
after 7 p. m. It reached the neighbourhood of Rajabari in the south of 
Munshiganj just as they had finished their evening meal, and were pre- 
paring for their post-prandial smoke, that is, about 7.30 P. M. 

It may be objected that it was not the same tornado which took 
these villages in Munshiganj, but another and independent one. But 
the improbability of two different and independent tornadoes, forming 
and travelling together on one evening in this part of India, where a 
tornado has never been known before, is, to say the least, very great. 

Since writing the above, I have visited the villages referred to in the 
south of the Munshiganj subdivision. The people say it came from the 
north-west. It first struck a village called Dohori, then Barakoer, 
Banuri, llashail, Silbaran, Majgaon, and* Bagbari ; a course altogether 
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of about soven miles. Its traok was about east by sonthi Had, like the 
Dacca one, it was about 200 paces broad. The epidenoes of rotation 
were eqiiallj clear, and the rotation was from right to left, all the trees 
on the right or advancing radios being blown eastwards, while those on 
the left or retrograding radius were broken westwards,— -at Barakoer 
there were signs of a great indraught from the north, similar to that 
which occurred to the east of the Philkana at Dacca. This indraught 
passed over the house of Babu Kali Prasanna Ghosh, manager of the 
Bhowal estates. The force of the tornado was very great, aud the loss 
of life would have been much greater, if it had not selected a comparatively 
open track of country for its course. In some of the villages over which 
it passed, it made a clean sweep of everything, leaving only the raised 
platforms over which the houses had stood. The people speak of men 
having been lifted into the air and dashed down on the ground. 
Twenty-one persons are said to have been killed in this way in the 
village of Hashail. 

Dacca, 

23rd April, 1388. 

The observer at the meteorol'^gical observatory at Dacca having 
reported that the Tornado had passed through tho compound of the 
Telegraph Office, and this statement having appeared in tho Meteorologi- 
cal Report for the week ending tho 13th of April, I subsequently wrote 
to the officiating Meteorological Reporter as follows : — 

“ In your short notice which was published last week in the Gazette, 
you surmise that the tornado passed through the telegraph compound, but 
you will see from these maps that this was not so. The Telegraph Office 
was well to the right of its track. The trees blown down there were affected 
by cyclonic blasts which circled round the real tornado, and at some dis- 
tance from it. You will see that there were several such blasts. One 
went between Beighton’s house and my own, breaking down a lot of trees, 
and carrying away the comer of the house occupied by Messrs. Edwards 
and Wilson. It was such a blast that brought down the wall of the 
lunatic asylum, which was well away to the north of the tornado, wliich 
was at that time crossing the river. I think that the throe police bar- 
racks at the Lalbagh were perhaps affected by a similar blast, only they 
were much nearer the vortex than the other examples now given. It is 
otherwise difficult to understand how only those three were affectodi 
Some people even think that the blowing down of the asylum wall is 
evidence that the vortex was somewhere there. But the damage near 
the asylum is trivial, and there is no sign of the track cither to or from 
that point, and I am clear that it was not near it, and that my tracing is 
practically correct. On the opposite side of the river it went rather more 
inland than I have shown.” ^ 
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(8d.) J. D. CLABK, 
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(With Plates VI.— XII.) 

How little the Amphipoda of the Bay of Bengal have been hitherto 
worked may bo judged from the fact that every species I have as yet 
examined appears to be new to science. Indeed, with the single excep- 
tion of a frosh-water species, Oammarus Jluviatilis, which I met with 
in a mountain lake (the Pandar) at an elevation of 11,000 feet in the 
Hindu-Kush range, and of the doubtful case of Amphithoe indica, M.- 
Edw., described in the present paper, I have yet to find a described 
Indian form. 

The group having been thus hitherto neglected in India, it appears 
a good plan to sot about the description of the species as they come to 
hand, more especially as, on account of their miTiuteness and fragility, 
they are best examined in the living state, a work which can only be 
carried out on boardship. 

On this account the species are described provisionally in the order 
in which they come to hand, the work of arranging them systematically 
being left to some future time when sufficient material shall have been 
collected. I will now proceed to describe the species met with since my 
last contribution to this Journal. 

1. Anontx amaurus, n. sp., PI. VI., Fig. 1. 

This form is interesting on account of its having, as far as T can 
make out, no traces whatever of eyes. It was trawled at a depth of 
1.300 fathoms off the Coast of Burmah in Lat. 16® 44' 45" N., Long. 95® 34^ 
30" B. ; bottom temperature 36®. Although this station is over 40 miles 
from the nearest shore, the bottom appears to consist largely of water- 
logged drift wood, and other shore material, amongst which was a number 
of the fruits of a plant which. Dr. King of the Royal Botanical Garden, 
Calcutta, informs me, are probably those of Baringtonia racemosa. The 
abundant albuminous material of the seed is still comparatively fresh 
and sound. On breaking open one of these, I found two specimens 
of our species ; and another seed yielded a third specimen. All three 
are females and the egg-pouches of two contained ova. The animal is, 
for an ampliipod, remarkably broad in proportion to its depth, the 
pleura being narrow, while the coxal plates are of considerable depth. 
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The legs are short and stout and the month-parts exceptionally 
strong, so as to be eminently suited for digging its way into the hard 
albumen of the seeds on which it feeds. It might at first sight appear 
strange that an inhabitant of so great a depth should feed on such ex- 
clusively shore products. From the quantity of these seeds and other 
driftage brought up in the trawl, it is, however, evident that, as long as 
the tides and currents remain as they now are, the animal can never 
be at a loss for food. That it is really a bottom organism there 
can be no doubt, as, apart from its eyeless condition, its limbs are 
ill-suited for swimming, and the driftage brought up in the trawl was 
too abundant and of too varied a character to admit of any suspicion of 
its having been picked up by the trawl on its upward or downward 
route. 

The species can, however, have but a very limited distribution, as 
situations in which abundant and well-preserved food drifted from the 
shore is to be found at such a considerable depth must be quite excep- 
tional, and widely separated from each other, as they can only be found 
in the neighbourhood of great tidal rivers, and where such enter the 
soa in the neigh*bourhood of considerable depths. 

The animal is of an uniform ivory-white throughout ; and the largest 
sjjocimen is about 12 mm. in length. 

The head is small and short, rounded in front and broad behind at 
its junction with the thorax, where the animal very nearly attains its 
maximum breadth. 

The segments of the thorax are long and subequal, the middle 
members of the series, however, slightly exceeding the others in all di- 
mensions. 

The first three ahdomiual segments are longer than any of the 
thoracic and of romarkjihlo dejith, the third being the largest. The 
remaining three segments diminish rapidly in size, and the tdson is 
small, conical, and upturned. 

Tlie anfenuule is short and stout, its total length being but one-fifth 
that of the body- It consists of a peduncle of three joints, of which tli© 
first is long and cylindrical, and the remaining two, remarkably short, 
form considerably loss than half of the peduncle. The llagcllnra consists 
of a long conical basal joint, forming quite half its length, and of five or 
six short tapering joints of the usual form. Tlio secondary appendage 
consists of two joints, the first of which, though mucli thinner and cy- 
lindrical, exactly equals the first joint of the primary flagellum in 
length, while the second joint is small and short. 

The antenna is subocpial to the antennulo, but of slighter build. 
Its peduncle is longer, consisting of throe joints of nearly equal length, 
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which together nearly equal the peduncle of the autennule with the 
long first joint of its flagellum in length. Its remaining joints if pre- 
sent cannot bo distinguished. The flagellum consists of six or seven 
short joints. 

The yncUhites are remarkably short, the mandibles being especially 
powerful and provided with a long jointed appendage. The maxilli- 
pedes are large and pediform, and are terminated by a globular joint pro- 
vided with a strong claw. 

The second of the thoracic appendages is very stoutly built, and is 
terminated by a powerful subchela, the dactylopodite forming a powerful 
curved claw, and the propodite having, its posterior border prolonged 
into a stout plate, which is curved downwards to oppose the dactjlo- 
podito ; this plate is armed with a number of tooth-like spines not 
shewn in the drawing. The third thoracic appendage, in general 
form, closely resembles the second, but it is slightly longer, and very 
much slighter, and differs also in the bnsipodite being strengthened on 
its anterior border by a strong flat plate. The fourth and fifth thoracic 
appendages are somewhat shorter than the two preceding, stoutly made, 
and of the ordinary ambulatory type. The sixth, seventh, and eighth 
have their basipodites provided wiOi large strengthening buttress-like 
plates ; all three are stoutly built, but, while the sixth is the shortest, 
the seventh is the longest of all the appendages. The eighth is inter- 
mediate in length, but has its distal five joints shorter even than those 
of the sixth, its excess of length over the latter being cue entirely to the 
great size of the basipodite, which is nearly twice as long as that of 
any other appendage ; it has no strengthening plates on its anterior 
border, but this is more than competisated for by the immense size of 
the posterior buttress. 

The first throe abdominal appendages are of the usual swimming 
type, but are somewhat small in proportion to the bulk of the animal. 
The last tliree appendages are short and stout, and are each provided 
with a pair of short, subequal, styloid rami ; they diminish progressively 
in length and to a less extent in thickness, the last being rather shorter 
than its breadth ; all three are armed with a series of short stout spines. 

The animal differs from any of its congeners enumerated in Spence 
Bate’s Catalogue in the first joint of the flagellum and of the appendage 
of the antennnle being markedly longer than their successors ; in being 
eyeless ; and in the exceptional development of the gnathopoda, which 
are much better formed even than in the closely allied Opis^ a geniis to 
which, if this character alone were taken into account, the species might 
be referred. The distinction, however, between Anonyx and Opis^ resting 
as it does on this character alone, is of very doubtful generic value, and 
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I have preferred to class the present form under Anonyx on account of 
its more closely resembling in most other points the known species of 
that genus than it does the hitherto described species of Opis, 

Since the date of the issue of Spence Bate’s Catalogue of the Am- 
phipods of fhe British Museum (1862), a considerable number of species 
have been added to Anonyx and a few to Opis, the descriptions of all of 
which are not accessible in India. From considerations of locality and 
depth, it is, however, highly improbable that any of these corresponds to 
the species now described. 

Sars (Archiv Math. Naturv. (Christiania) 1881, p. 437) has de- 
scribed an eyeless species of the genus (A. iyphlops) from 1710 fathoms in 
the Arctic seas, but 1 have not been able to obtain access to the paper. 
The temperature of the water at such depths as 1300 and 1710 fathoms is 
pretty constant all over the world, and deep-sea species have, as a rule, 
a wide distribution, so that it is i^ossiblo that our forms may be the same. 
Still it appears extremely unlikely that the present species would be 
able to obtain suitable food in such regions, so that, provisionally at 
any rate, 1 describe it as new in the absence of any evidence to the 
contrary. 


2. Ampelisca lepta, n. sp., Pis. VIII. & IX. 

This species was dredged in 107 fathoms on the edge of tho 
Swatch-of-no- Ground, at the head of the Bay of Bengal. A very largo 
number of specimens wore obtained in the mass of soft mud brought up 
in tho dredge, which, with the exception of a few annelids, contained 
no other living organisms. Tlie mud contained a quantity of broken 
lamcllibranchs and ptcropod shells, but nono of these appeared to have 
been recently inhabited. 

The subfamily Ampeliscades contains the single genus Ampelisca ; 
Haploops wanting the cliaracter of having two pairs of simple eyes, and 
so being very doubtfully a member of this subfamily. With the charac- 
teristics of Ampelisca^ as given by Spence Bate (Cat. Amphip. Crustacea, 
p. 90), the present species entirely agrees, but it differs from the five 
of the known species figured in that w'ork in tho slenderness of the 
body, and in tho great length of the fifth thoracic appendage, and wants 
also the vinous colouration which appears more or less to characterizo 
many of the species. These points, however, are hardly sufficient to bo 
of gonenc value. 

The animal measures about 6 mm. in length and is of a fine ivory 
white throughout, with the exception of the rings of dark brown pigment 
surrounding the eyes. 

The head is of moderate size, irregularly quadrate ; the portion carry- 
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ing the eyes and antennules projecting forwards mnoh beyond tbat 
giving support to the antennes. In length, it barely equals the first two 
thoracic segments together. 

The two pairs of eyes are of fair size and are placed close to each 
other on the produced upper part of the cephalon, the outdb pair being 
situated a little behind as well as below the inner. 

The thorax consists of seven distinct segments increasing gradually 
in length from before backwards, the last being the longest. It forma 
exactly half of the total length of the animal. * The first four coxal 
plates are deep and vertical, while the last three are narrow and much 
everted, giving a fictitious appearance of breadth to this portion of the 
body when seen from above. 

The first of the abdominal segments is as long as the last thoracic, 
but the second and third are considerably shorter, while the remaining 
three are veiy short, the fifth being not half the width of either the 
fourth or sixth, and with difficulty distinguishable from the former. 
T ])0 Ulson forms a deeply cleft, semilunar plate, which appears to bo 
movably articulated to the sixth segment. 

■The antennm and antennules are long and slendet, but unequal. 
The antennules^ much the shorter, equal the first six thoracic segments 
in length. The peduncle consists of a short spindle-shaped basal joint 
and two slender distal articulations, of which the first is nearly four 
times as long as the second, which is with difficulty distinguishable 
from the flagellum. This latter consists of ten very slender articulations. 
The antennas are as long as the body less the last four abdominal segments. 
The peduncle consists of five joints, of which the first two are very short, 
completely hidden behind the projecting anterior border of the cephalon. 
The third joint is long and thick and the fourth and fifth very long 
and slender, so that the flagellum forms much the shorter portion of the 
organ. This latter is but little longer than that of the antenuule and con- 
sists of 14 or 15 slender somewhat shorter articulations. 

The gnathites are rather small and are more adapted for sifting and 
retaining finely divided material than for biting and cutting. The 
mouth is guarded in front by a blunt triangular plate, which appears to 
be immovably connected with the anterior .sui*faco of the* head. The 
mandibles are provided with a four-jointed hirsute appendage and 
with two plates, of which one has a simple cutting edge of no great 
power, perfectly smooth for its posterior half, but worn in front into 
a series of irregular dentations. The second plate has a more complex 
structure. In front it is provided with two stout conical teeth, the 
more anterior being quite plain and smooth, while the posterior, 
which is more slender and pointed, has its posterior border minute- 
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ly deniated. Behind these two teeth comes a plate immovably connected 
with that bearing them, but placed more to the dorsal aspect of the 
organ, and bearing six processes or stout hairs of peculiar form. Arising 
from stout bases they at first become constricted and then expand into 
a lanceolate terminal plate the borders of which are minutely dentated. 
It is difficult to determine what may be the function of these peculiar 
organs, unless it be to finely comminute the mud from which the 
animal separates the nutritive particles on which it subsists. The 
first maxillsB present no points of particular interest, consisting of the 
usual pair of hirsutely edged plates. The second maxillse are some- 
what peculiar, their inner border being armed with a series of pecu- 
liarly formed flattened hairs shaped like small lanceolate leaflets. The 
maxillipeds are four- jointed,, pediform, and clawed, and are provided 
with a pair of elongated flattened inner plates, both these and the main 
portion of the organ being extremely hirsute. 

The second and third thoracic appendages are but little modified 
from the plain ambulatory type, presenting only a tendency to the 
subchelate plan of construction, the dactylus being long and smooth, 
and the propodite being but little dilated ; the only specialization for 
gmspiiig being 4iho provision of a series of stout dentate hairs on its 
posterior border, not unlike those on tho mandibles. Both these pairs 
of appendages are essentially alike, but the third is considerably the 
longer and is even less specialized than the second, tlie propodite being 
barely dilated, and the dactylus, of very moderate strength. The fourth 
and fifth appendages aro quite of the usual ambulatory typo, and 
alike in general plan, but, while the first is the slightest and shortest 
of all the appendages except the second, tho fourth is the longest 
and stoutest, slightly exceeding the thorax in length. The sixth and 
seventh are of moderate length, the sixth having its distal articula- 
tions exceptionally stout, while those of the seventh are exceptionally 
slight, both have their basipodites strengthened by anterior and pos- 
terior buttress-like plates ; the eighth has the basipodito very stout and 
is strengthened behind only by an extremely broad plate, its breadth 
being one and a half times its length. The eighth appendage is short 
and its remaining articulations are in general form like those of the 
seventh. 

The first three abdominal appendages are of the usual swimming 
typo, but are more freely furnished with hairs than is usually the case. 
Tliey diminish regularly in size from before backwards. The last three 
aro biramous and styloid, armed only with a few short spines on their 
protopodites. Tho rami are somewhat flattened and have a bold hollow 
curve on their inner borders beset with minute dentations (Fig. 10.). 
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The animal differs from A. gai^tnardii^ A. ingens, A. helliana, A. 
Umicola, and A. yapomca, the species ffgared by Spence Bate (loo. cit.)^ 
in the great length of the fifth .thoracic appendage ; from A. pelagica 
in the antennsB being shorter, in its colour being white instead of pale 
yellow, and in presenting no blotches of red pigment on the oephalon ; 
from A. macrocephala in the eyes being larger, and the upper and 
lower pairs equally distinct, in none of the segments being carinate, in 
colour, and in size ; from A. tenuicorniSf A. Icevigata^ and A. carinata 
in wanting the posterior dorsal Carina. 

.^ATOMT. — The visual organs of Ampelisca are arranged in a manner 
somewhat exceptional amongst the Amphipoda. Being anxious to 
examine the minute structure of these and to make out whether both 
pairs of eyes were alike or of different structure, 1 made several sots 
of serial sections in the various axes of the animal. From an examina- 
tion of these, the following points were made out, which, without pre- 
tending to be a complete account of the minute anatomy of the animal, 
it may be well to record. 

Organs of Vision. — The two pairs of eyes are identical in structure, 
but quite distinct from each other, and belong to a high type of the 
simple invertebrate eye. The portion of the chitiuous c^at of the head 
which forms the “ cornea ” is but slightly more convex than the general 
curve of the part. Imbedded in this is a refractilo body of a slightly 
flattened spherical form, consisting of a delicate sac coutaiqing a struc-* 
tureless gelatinous material. 

The sac is quite distinct from the cavity in which it is contained, 
and is capable of dislocation from its hollow bed. In sections where this 
has happened the contained material may bo seen oozing from the 
shrunken sac, and forming a drop very similar in appearance to the myelin 
drops that form in the course of a medullated vertebrate nerve. The 
lens, thus formed, rests on a concave surface formed of the epidermic 
layer of the bead, which here consists of soft rounded cells, granular 
and easily stained in spirit specimens, but doubtless quite transparenjb in 
life. Surrounding the lens, and forming a sort of iris, is a ring of' these 
epithelial cells, deeply impregnated with a deep brown pigment. 

Behind this epithelial layer comes the retina. This consists of 
three distinct layers. Immediately beneath the epithelial layer is a 
layer of cylindrical bodies, nucleated and deeply pigmented, and con- 
tinuous with the bases of these (so that each appears to have its con- 
tinuation in the next layer) is a layer of tapering rods, which divide at 
their deeper extremity into two or more slender fibres. Between these 
two layers there is doubtless an organic connection, each cylinder 
fitting accurately on to its corresponding rod, but that the continuity is 
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not absulate is evidenced by the existence of a distinct line free from gra- 
nnies at their point of junction, and by the circumstance that rough* 
handling has a tendency to separate the layers at this point. The rodsi 
like the cylinders, are nucleated, the nuclei lying not all in the same plane, 
but exhibiting a tendency to alternation. These rods contain but few 
granules and, as already mentioned, divide below into a number of fibres, 
each of which is continuous with a cell of the third and last layer. This 
last layer consists of spindle-shaped cells strongly granular and dis- 
tinctly nucleated. They arc prolonged at their superficial extremities 
into fibres, which are continuous with the branches of the rods of the 
second layer, and their deep extremities split up into a number of fine 
fibres, which can, in favourable cases, bo made out to inosculate with 
fibres issuing from tlie ganglionic mass supplying the eye. 

With such refractile arrangements, the outer surface being but 
little curved, the entire work of refraction must be performed by the 
lenticular bag of higlily refringent fluid, and the rays, passing through 
the transparent epidermic layer, must be brought to a focus on the 
deeply pigmented anterior extremities of the front layer of rods of the 
retina. The lens is probably a modified cuticular structure. It must 
be acknowledged that so specialized a strueture as this is of a higher 
type than the very ill-developed compound eyes which arc commonly 
met with amongst the Gammaridm. 

Nervous System . — The ventral nerve cord is largo and well deve- 
loped, In the thoracic region, the paired ganglia are placed so close to 
each other as to nearly blend, the transverse commissures presenting 
scarce any constriction. In the abdominal region these commissures 
are somewhat longer. The longitudinal commissures between the second 
thoracic and the maxillipedal ganglia are longer than usual and diverge 
outwards, the latter pair being placed fully the width of the ossophagus 
apart. From these spring the long commissures of the ccsophagoal collar, 
which in front join with two long', cord- like chains of cells which lie on 
each side below the anterior prolongation of the peculiar gizzard to bo 
described below. This ganglionic cord, curving upwards, blends with 
the main mass of the supra-cesophageal ganglion, which fills up ne«ar]y 
the entire space of the head between the gizzard and its anterior 
wall. From the periphery of this mass project eight rounded processes, 
the centres of the two pairs of eyes and of the two pairs of antennas res- 
pectively. Those of the eyes lie almost in contact with the bases of tho 
retinal spindle cells and distinct fibrous connections can be made out 
between them and tho retina. Prom the long cord-like horns that run 
back from tho main brain mass to tho oesophageal commissure, branches 
may bo traced to tho gnathites and to the green-gland. Fach of the groat 
30 
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ganglion masses, the ventral ganglia included, is surrounded more or less 
completely by a layer of small round cells that have all the histological 
characteristics of leucocytes. From an examination of certain figures 
illustrative of current reseai*clies in the group, I am inclined to think 
that these have been, in some cases, mistaken for nervous elements and 
described as portions of tho ganglion system. They are, however, simple 
granular rounded cells with small indistinct nuclei, both cell substance 
and nuclei greedily absorbing all dye stufis. Those cells are quite 
without tails or other protoplasmic connections, and appear to be packed 
in tho intei'cellular lymph tissues surrounding the ganglia rather than 
embedded in any intercellular material. They are certainly mesoblas- 
tio and probably are plasmic cells whose function it is to subserve the 
rapid nutritive changes going on within the ganglionic system. 

Muscular System. — This, iu one species, is but feebly developed, the 
sections contrasting strongly with those of species of more active habits, 
such as inhabit the surface. In the head a number of radially placed 
bands suspend the gizzard, those in the middle lino above being the 
most stj'ongly marked. A strong band runs between the anterior part 
of the under surface of the gizzard obliquely downwards and backwards 
to the autero-inferior corner of the “ sifting” stomach. The body mus- 
cles are especially feeble, the best developed being the great extensors of 
tho segments, which attain a development somewhat superior to the 
other body muscles. The great obliquely vertical bands which take up 
so large a share of the segmental s|mce in most crustaceans are scarcely 
developed at all in the thoracic segments and but feebly so for even the 
first three abdominal segments, which usually have these muscles of 
immense size for keeping up the constant vibrations of the throe anterior 
abdominal appendages. Living, however, as this species does, imbedded 
in tolerably thick mud, it can have but few opportunities for putting 
this movement in action, tho want of a free current through its branchial 
plates being met in another way. The muscles of the thoracic appen- 
dages and of the last three abdominal appendages are correspondingly 
weak, the greater part of the space within the articulations being taken 
up with aggregations of plasmic cells like those already described 
as surrounding the ganglionic centres. 

Digestive System . — The gnathites, already described, work beneath 
a vaulted space formed by the sterna of tho cephalic and maxillipedal 
segments. From tho middle of this vault a funnel-shaped pharynx leads 
into a veiy narrow oesophagus of some length, which opens into a large 
cavity which appears to function as a gizzard. This cavity is nearly 
rounded in transverse section, but slightly flattened from above down- 
wards, especially behind, the width of the lumen being about one quarter 
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the depth of the head and more than a third of its breadth. In length, it 
considerably exceeds half the length of the head, the ensophagns opening 
into it rather in front of the middle of its length. It is lined through- 
out with chitine, and presents sundry toothed plates and hairs which 
subserve the trituration of food. Of these plates and hairs, the follow- 
ing are the most remarkable : from the anterior wall of the cavity, 
on either side of the middle line, projects a strong flattened plate 
somewhat narrowed at its origin from the wall of the cavity and 
expanded at its border, which latter is arm«,d with a double row of 

strong teeth, very like those on the triturating plate of the man- 

dible ; the upper ranks of these teeth are short, strong, and some- 
what lanceolate in form, while the lower ranks are longer, thinner, 
and of more uniform thickness, and interdigitate with a series of 
similar long weak teeth placed on a second pair of plates situated on the 
anterior portion of the vcntml wall of the organ (Plate II, fig. 3.). 

Lastly, the middle part of the dorsal wall of the organ is densely 

clothed with long thin flexible hairs. From the vicinity of the posterior 
end of the ventral wall, rather nearer the posterior end of the organ 
than to the point of entry of the cesophagus, a funnel-shaped depression 
leads to a very short channel, which admits the food to a second chitin- 
lined cavity, which I have already alluded to as the “ sifting stomach.** 
Seen in transverse section this latter cavity has a cordate outline ; a 
strong chitinous ridge, with a very broad base, projecting upwards into 
its lumen from its ventral wall, and reaching upwards nearly to the 
level of the dorsal wall of the organ, thus dividing the greater part of 
the length of the cavity into two nearly distinct spaces. In front and 
behind, this ridge sinks down rapidly to the level of the ventral wall of 
the cavity. Each of the two main spaces into which the viscus is thus 
cut off is further subdivided by a very delicate chitinous plate which 
projects upwards and inwards nearly as high as the main median ridge. 
These plates, the median ridge, and the walls of the viscus are alike 
clothed with closely set, short, and stiff, but very fine, hairs, so that the 
entire organ must form a most efficient sieve by which all particles that 
have not been sufficiently comminuted in the gizzard are kept from 
entering the mid-gut. Tho “ sifting stomach ** opens behind by a 
constricted channel into the mid-gut. The mid-gut is of considerable 
dimensions, and is perfectly straight and of nearly uniform diameter 
throughout, it opens by a naiTOW anus on the under surface of the 
sixth abdominal segment close to the telson. In its anterior portion the 
endothelial coat is two cells in thickness and the mcsoblastic layer 
of perceptible thickness. In the hinder part of tlie canal, however, 
the endothelium is reduced to a single row of cells and the raeso- 
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blastic layer is so thin as to bo scarcely porccptiblo. It is a simple 
rounded channel without foldings or complications of any sort. The 
large size of the canal is no doubt connected with the bulky nature 
of the food in proportion to its contained nutriment. In all but one 
of the specimens cut the intestinal canal w'ns full and its contents 
simply mud, exactly similar to that clinging to the outside of the 
animal, which appears to live by swallowing the mud without any parti- 
cular selection, trusting to the elaborate arrangements of its digestive 
appamtus to separate and utilize any particles that may possess a nutri- 
tive value. 

Qlandular System . — This in our species possesses but a feeble deve- 
lopment. Situated below the main mass of the supm-cesophageal ganglion 
is the green gland, consisting of a mass of somewhat elongated cells en- 
closed in a distinct capsule. The situation of its duct could not be made 
out. The liver lies behind the gizzard and immediately underneath the 
anterior end of the dor.'sal vessel. It is of small size, and does not com- 
pletely sheath the mid-gut, being placed almost entirely above and at 
the sides. Certain glandular cells can also be made out within the 
basipodites of certain of the thoracic appendages, notably of the fifth, 
but the position of their ducts could not bo discovered with certainty, 
although I am inclined to think that the opening is in the propodite, 
near its articulation with the dactylopodite. • 

Vascular System . — The dorsal vessel is a tube of considerable size 
occupying the greater part of the space between the great extensor 
muscles of the segments above and the intestinal canal below ; and is 
slightly constricted at the points of junction of segments. Of largo 
size in the thoracic region, it tapers off, in front and behind, and 
is lost. Beyond the constrictions, already mentioned, no signs of valves 
could be made out. It appears to open by minute, oblique slits into the 
general lymph spaces surrounding it. In histological structure it con- 
si.sts of an inner layer of flat, polygonal epiihelioid cells, covered by a 
layer of flattened nucleated fibres disposed in a regular spiral round the 
tube, the ostioles communicating with the lymph space consisting of 
interstices between the thus obliquely placed fibi’os (PI. II, Fig. 3). 
Tho general body cavity is divided into lateral halves by a delicate 
vertical septum connecting the dorsal vessel with the body wall above 
and with the intestinal canal below, and each half is further subdivided 
by a horizontal septum running from pleuron to pleuron above the genera- 
tive gland tubes to the side of the intestine. 

Organs of Respiration . — Tho branchiae of our species attain an ex- 
ceptional degree of complexity. There are five pairs, which are at- 
tached to the coxopodite of each of the thoracic appendages except the 
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first and last. Each gill plate consists of a flattened lamina of consider- 
able length, the longest being nearly as long as twice the depth of the body. 
From each face of this primary lamina, spring secondary laminee ar- 
ranged in regular alternation on either side to the number of 20 or 30 
on each face. These secondary laminod are of considerable area, the depth 
of the largest being quite half the length of an average thoracic segment. 
Gills of so complicated a structure as this are rare amongst the Amphi- 
poda, and their presence in our species is no doubt connected with its 
mode of life. Burrowing as it does in thick mud, its anterior abdominal 
appendages cannot be kept in the usual rapid vibration which in most 
species maintains a free current of water through the subthoracic 
hollow. Such a current being unobtainable, the difficulty is met by the 
great increase of available gill surface secured by the complex branchial 
structure already described. 

Organs of Reproduction , — Although a very large number of speci- 
mens was obtained, all appear to belong to the female sex, all presenting 
the same external characteristics, and all the specimens that were dis- 
sected having the same form of generative gland. Apparently the 
animals were hot breeding at the time of the haul, as, although the 
ovaries of most of those sectionized contained young ova, none carried 
eggs beneath the thorax. The ovaries consist of a simple tube bent on 
itself and occupying nearly the entire length of the thomx, so that a 
typical section exhibits four tubes cut across and disposed in .a semicircle 
below the alimentary canal ; of those the outer pair appear to be the 
glandular and the inner, the duct portions of the organs. Such ova as 
were met with in this Litter portion of the tube were enveloped in a 
voluminous ovoid coating of albumiuons material. The flexure of the 
ovarian tube takes place at the anterior end of the thorax, so that its 
blind commencement is in the most posterior portion of the region. In 
one series of sections, the organ presents a suspicious resemblance to 
a sperm-producing gland, in other respects differing in no way from the 
usual type, while no ova could bo made out in any portion of the series 
of sections. It may be that this is a male specimen, but, if this be 
the case, the organs of both sexes closely resemble each other, even 
to the detail of the double tube bent on itself. 

3. Miorodeutopus megn-e, n. sp., PI. VII., Figs. 1—4. 

The species described below was taken in the surface net in the 
turbid water (about G fathoms) of the Megna Shoals. 

The animal, which is 4J mm. long, is of a dirty white colour, 
and the intestinal canal often shews through the body as a greenish 
streak. 
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The head is small and somewhat ezoavated below, the antennas 
originating a good deal behind the anteunnles. Thei'e is no rostrum, 
and the single small black rounded eye is placed on a prominent angle 
situated between the antennules and antennas. 

The thorax forms a little more than half of the entire body length, 
and is long and slender, the segments (saving the first, which is shorter) 
being snbequal. The coxal plates are small and narrow, the anterior 
ones being so short as not to overlap in all positions of the animal ; that 
of the third is the deepest, while the last three are extremely narrow. 

The abdomen is small and, like the thorax, narrow, its first three seg- 
ments being about the same size and depth as the immediately preceding 
thoracic segments with their coxob. The last three segments are small 
and nearly cylindrical, and the short ielson is armed above with a pair 
of peculiar conical protuberances bearing a single strong bristle. The 
last three segments also have their posterior borders furnished, in the 
middle line, with a few short stiff hairs. 

The antennules and antennm are stout, approaching the pediform, espe- 
cially in the case of the latter. They are subcqual in length, the anten- 
nules being a little the longer, equalling the length of the thorax less its 
last segment. The peduncle of the antennules forms nearly two-thirds of 
the entire length of the organs and is very stout. It consists of three joints, 
of which the first is the stoutest, but is intermediate in length between the 
two remaining joints, the second joint being much the longest and form- 
ing nearly half the peduncle, while the last joint is the shortest and 
slenderest. All three joints arc moderately hirsute, especially along 
their inferior borders. The appendage of the antennule is uni-articulate, 
and so small as to be very easily overlooked, indeed, it is of so delicate a 
character that it will be found to be wanting in a large proportion of 
specimens. The flagellum proper is very slender and consists of 10 to 14 
short articuli armed with extremely short hairs. 

The peduncle of the antennm is both absolutely and relatively much 
longer and stouter than that of the antennules. It is live- jointed, the fii'st 
two joints being short, but very stout, the last two very long and sub- 
equal to each other and to the long middle joint of the peduncle of the 
antennule, and the third joint about half the length of the two distal 
pieces. All its joints are moderately hirsute especially on the inferior 
borders, and the last joint is additionally armed on the sides with 
a number of stout tooth-like spines. The flagellum is very short, 
forming not a quarter of the entire length of the organs, and consists of 
10 or 12 very short, feebly armed articuli. 

The gnathites and the digestive apparatus generally present a strong 
general resemblance to those of Ampelisca lepta, already described. The 
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nmndibles are of even more complex stmcinre, their cutting aud tritura- 
ting plates being alike doubled. Each pair of plates is immovably con- 
nected together, the two cutters having simple toothless chisel edges 
aud closely resembling each other in general form, while the triturating 
plates are very peculiar, the more superficial plate being smaller than 
the deeper and armed with short, stout, conical teeth, the most anterior 
being blunt and considerably longer than the rest, and the deeper tritu- 
rating plates even more complex. Most anteriorly comes a vertically 
arranged row of three stout, bluntly conical teeth placed, it will be ob- 
served, at right angles to the main row of triturating processes. Behind 
this row comes a peculiar stout tooth with a trenchant bifid apex, and, 
behind this again, a number of long stout spines of no groat strength. 
The mandibular appendage is of exceptionally great proportional size, 
being absolutely considerably longer than the pediform ramus of the 
maxillipcd, aud may often be made out projecting forwards between 
the roots of the antenuulcs and antennte. The palp has four joints, 
of which the first is very short, while the remaining three are subequal 
and long. The last joint ends in a dense brush of long thin hairs, but 
the remainder of the organ is nearly smooth. 

The digestive organs, as far as they were examined, closely resemble 
those of Amjpelisca lepta^ the chitinous stomach being subdivided into two 
cavities, and closely resembling that of Ampelisca in the armngemont of 
its armature. There is the same pair of strongly armed plates at the 
anterior extremity of the organ, and it is further notable that, as in 
Ami)elisca, the spines of these plates resemble in form those on the pos- 
terior portion of the triturating mandibular plate ; being simple pointed 
rods, in both cases, in the present species ; and lancet-headed spines 
in both situations in Aiwpellsca, The “ sifting stomach appears to be 
of identical construetiou in both species. 

The second and third thoracic appendages, or gnathopoda, present 
considerable sexual differences. In the male, the 1st gnathopod, though 
of but medium length, is immensely stout, being nearly ns thick as the 
body of the animal. It is furnished with a well-developed and very 
powerful double subchela, the dactylus, which is strong and a little vari- 
cose, but otlierwise unarmed, being opposible to the nearly quadrangular, 
very short, and hirsute propodite and the latter again to the prolonged 
postero-inferior angle of the immensely dilated carpopodito. The 
articulation between this latter and the meropodite is very oblique, 
being placed much more on the anterior than on the inferior aspect of the 
articulus. The remaining joints, though very short, present nothing 
remarkable. The second gnathopod in the male is short, slender, and 
imperfectly subcliolatc, the dactylus being barely opposible to the dilated. 
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but not prolonged, propodite. As in its predecessor, the articulation 
between the carpus and nieras is extremely oblique. 

In the female, the gnathopods are both much smaller, the first, 
though larger, being not disproportionately so to the second. The 
subchelflD of both pairs are single and veiy rudimentary, that of the 
first being barely opposible and the grip secured only by a few weak 
spines on the propodite, while the second pair differ but little ffbm au 
ordinary ambulatory appendage. The carpo-meropodital articulation 
of the first is oblique, but in the second gnathopod it is of the ordinary 
type. 

In the young male, the 1st gnathopoda are comparatively small, but 
can still be distinguished from those of the female by the prcsenco of 
the distally prolonged spine of the propodite. 

The 4th and 6th thoracic appendages have rather long and falciform 
dactylopodites, but arc otherwise of the usual ambulatory type ; the fifth 
is the longer of the two, being as long as the last four thoracic segments 
and subequal to the sixth appendage, while the fourth, which is subequal 
to the third, is at least one-fifth shorter. The sixth, seventh, and eighth 
thoracic appendages resemble each other in general form, but increase 
in dimensions, especially in length, from befoi*e backwards, the increase 
being mainly in the great proportionate length of their distal articuli, 
the length of their basi- and ischiopodites differing in much smaller prq- 
portion, so that, while the sixth docs not exceed the fifth in length, the 
seventh appendage is as long as the entire thorax, and the eighth longer 
than the seventh by the length of the animars head. Their basipodites 
are much compressed, but not distinctly buttressed. 

The first three abdominal appendages are large and powerful and 
well armed with hairs, and the last three, short and cylindrical with 
styloid rami, both protopodites and rami being armed with a number of 
short stout spines. When extended, they all three roach about the same 
level and their rami are subequal, the protopodite of the last pair being 
extremely short. 

The animal was found in considerable numbers to all appearance 
swimming freely in the water ; there was, however, abundant drift wood 
which may have served as its hiding place, aud the little creatures when 
under observation showed a very strong tendency to take advantage of 
such opportunities of concealment. 

It is possible that those taken had been washed from their hold by 
the strength of the current, which often reaches a speed of knots on 
the Megna Flats. Still, I cannot say that I actually detected a specimen 
burrowing a shelter for itself in any case that came under my obser- 
vation. 
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The posterior appendages are, however, admirably adapted for cling** 
ing to any chance^ protection that might be met with. 

The male is provided with five pairs of simple branchial lamince 
attached to each thoracic appendage between the third and seventh in- 
clnsive. In the female, the gravid egg pouch renders it difficult to make 
out the exact number of these laminas, but 1 am inclined to think that 
it is the same as in the male. 

Our species difiers from M, gryllotalpa in the much greater propor- 
tionate size of the 8th thoracic appendage ; from M. websterii in the 
larger size of the seventh appendage and in the body of the latter being 
much stouter ; from M. anomalus and M. tenuis in the appendage of 
the superior antenna being uni- instead of multi- articulate ; from M, 
vcrsiculatus in the posterior thoracic appendages being longer in that 
species, and in the peculiar form of the anterior thoracic appendages of 
versiculatus ; from M. longipcs in the antennules and antennae being 
suboqual in our species, while in the former the antennule is much 
longer than the antenna ; from M, macronyx in the three posterior seg- 
ments of the pleon being armed with spines ; from M. grandimanus 
in the antennules and antennro being nearly of equal length and in the 
form of the last pair of abdominal appendages, which in our species have 
the peduncle much shortc?r than, instead of subequal to, the rami ; from 
M. australis, M. tenuipcs, and M. chelifer, in the fiagollum of the 
antennules being shorter instead of longer than the peduncle ; and from 
M. nvortoni in this same point (which appears to characterize all the 
Australian members of the genus\ and in the form of the first gnathopod 
of the male ; M. maculatus (Thompson, Am. N. 4, (5), IV, p. 33, from 
Dunedin, New Zealand), agrees with the other Australasian forms in 
possessing a very long antennule, the appendage of which is multi- 
articulate, and differs further from our species in the comparative short- 
ness of the 7th thoracic appendage. 

4. Monoculodes mbgapleon, n. sp., PI. VIT., Fig. 12. 

This species was taken at the surface in the drift net in rather tur- 
bid water on the banks off Chittagong. 

Only a single (probably male) specimen was obtained, so 
that I am unable to furnish any details as to its more minute 
anatomy. The animal is 3*2 mm. long, of a dirty white colour, 
and the intestinal canal shews through the carapace as a greenish 
streak. 

The head is very small, and is produced in front into a peculiar, 
down-turned hooked rostrum, very minutely serrated along its posterior 
border. The anterior half of the upper* surface, and a portion of the 
31 
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sides, are occupied by the eyes, which blend in the middle line so as to 
appear to be a single organ. 

The thorax is small, forming only a third of the whole body length. 
The segments increase gradually in length from before backwards, the 
last being nearly double the length of the first, and are of very moderate 
depth. The coxal plates, however, are very deep, nearly equalling, as 
a general rule, the depth of their corresponding segments. The last 
coxal plate is the only marked exception to this rule, being only half the 
depth of the corresponding segment and little more than half the depth 
of that immediately preceding it. 

The abdomen is very large, forming more than half of the total body 
length, the first three segments alone exceeding the thorax in length, 
while the remaining three are as long as the first four thoracic segments. 
Tlie first three segments are of great depth, while the last three are 
rather narrow. The telson is simple and laminar. 

The antetmule is slightly longer than the thorax. It is moderately 
hirsute, the distinction between peduncle aud flagellum is very ill- 
marked, the first joint alone of the former markedly exceeding the suc- 
ceeding articulations in size. The flagellum consists of 10 or 12 short 
joints. 

The antennas are slightly longer, exceeding the antonnules by the 
length of an average thoracic segment. The peduncle forms a good deal 
less than half its length, is modeiutely hirsute, and consists of five 
joints, of which the first three are very short and the last two long and 
stouter than any part of the peduncle of the aniennule. The flagellum 
is very smooth, its haii*s being extremely fine and short, and consists of 
about forty very short joints, the lines between the component articuli 
being very indistinct. 

With the exception of the maxilliped, which is small, hirsute, and 
clawed, nothing could be made out of the gnathitesy which are very small 
and almost completely hidden by the sides of. the head. 

Tho second and third thoracic appendages are long and slender, the 
third being a little the longer and stouter, nearly equalling tho com- 
bined head and thorax in length. They^ closely resemble each other 
and shew well the peculiar form characteristic of the genus in 
having the postoro- inferior angle of the carpopodite prolonged into 
a spine opposible to the propodite and long enough to meet the 
dactylopodite. This spine in the second thoracic appendage pro- 
jects a little behind the propodite, while in the third the pro- 
podite slightly exceeds the spine. The fourth and fifth are the 
shortest of the thoracic appendages ; they are subequal and moderately 
stout, and closely resemble each other, both being very hirsute and termi- 



1888.] G. M. Giles — Notea on the Aixiphipoda of Indian Waters. 237 

nated by a brnsh of hairs so dense as to hide their dactylopodites, which, 
if present, must be very small. The sixth and seventh are stout, and alike 
in general form, having their meropodites considerably expanded. They 
are articulated quite to the edge of the coxsb and their basipoditos, 
though strong, are without buttress plates. The seventh is considerably 
the longer, the sixth being only as long as the head and the first four 
thoracic segments, while the seventh is as long as the head and thorax 
save its last segment. The eighth is unfortunately partially wanting on 
both sides in my one specimen, but is evidently much the largest and 
longest of the appendages, the basi-, ischio-, and meropodites, which re- 
main, being very considerably larger than those of any other appendage ; 
the basipodite is strengthened by buttress-like plates both in front and 
behind. 

The first three abdominal appendages are of the usual type, but are 
exceptionally powerful. The last three are rather long and thin, tho 
fourth being longest, and the sixth tho shortest, the fifth, however, pro- 
jecting rather beyond the other two, when all throe are extended. They 
are almost without hairs or spines, such as are present being very fine 
and short, and have their protopodites cylindrical and their rami, of 
which each has a pair, of styloid form. 

Our species differs from M. carinatus in wanting the dorsal keels 
and in both gnathopoda being of typical form ; from M. stimpsonii in 
tho much larger proportional size of tho abdomen ; and from M, de missus 
in the last two Coxa3 being of fair size, certainly not very small, in tho 
eyes being black and not vermillion-coloured, and in the greater size of 
the abdomen. 


CoNCHOLESTES, gon. nov. 

The following species is a most singular one in its habits. It belongs 
certainly to the subfamily Gorophiides of the family Oorophtidre, but I can 
find no genus, either in Spence Bate’s Catalogue of the British Museum 
Amphipoda, or amongst the numerous new genera that have been estab- 
lished in the family since the date of that publication, that, by any mo- 
derate extension, can be made to include so peculiar a species, al- 
though it certainly approaches most nearly to Goropliium, 

It was obtained by dredging in 7 fathoms, on a sandy bottom, off 
tho “ Seven Pagodas,” on the Madras Coast. Amongst the catch were a 
number of specimens of Bentalium lacteum, some living, a few empty, 
and more containing a small pagurus. On examining the latter, I was 
surprised to find that two specimens were inhabited by a tubicoloiis 
amphipod which had made its home in tho shell, lining it with a mix- 



238 G. M. Giles — Notes on the Atxipliipoda of Indian Waters, [No. 3, 

turo of silken secretion with fine sandy particles ; this inner tube being 
quite distinct and coherent when separated from the shell by dissolving 
the latter in dilate hydrochloric acid. 

Though quite lively, it was evident that the animal must be quite 
confined to the bottom, as it was evidently incapable of lifting its heavy 
house, but crawled about the bottom of the jar by means of its powerful 
antennoB. Of the two specimens, one was a female, and it is notice- 
able that the eggs she carried were enclosed in no proper egg-pouch, 
but wore retained under the thorax only by narrow plates fringed with 
long hairs, which, though of equal morphological value, differ markedly 
from the usual broad plates. 

So far as I am aware, the circumstance of an amphipod making use 
ef a deserted shell as a tube has not been previously observed, and 1 
have based tbe proposed generic name on this circumstance. 

Animal long and slender, with the abdomen composed of six 
distinct but very small segments ; antennule moderately large, flagel- 
late, but without appendage ; antennoe very largo and pedifoim inser- 
ted barely behind tlie antennules ; 3rd thoracic appendage with a well- 
developed subchela considerably Iprgcr than the weakly subcholos of 
2nd thoracic appendage ; 7th and 8th thoracic appendages short, with 
the carpopodital articulation peculiarly modified, the joint being placpd 
obliquely on the anterior and outer face of the articulus, and the distal 
end of the carpopodite rounded, and covered with short closely sot 
recurved booklets ; 8th thoracic appendage ambulatory ; 4th abdominal 
appendage biramous, 6th blunt, rounded, without rami, nearly hidden 
beneath the squamous telson. 

5. CONCHQLESTES DENTALTI, n. Sp., PI. VII, FigS. 7—11. 

The heady seen laterally, forms a truncated pyramid with the base 
forwards, the small eye being situated on a small angular process be- 
tween the antennule and antenna, but no marked recess is formed for 
the reception of the latter appendage. The carapace projects forwards 
a little in the middle line between the antQnnaB in the form of two pro- 
cesses, forming a sort of bifid rostrum. 

The thorax is very large, being a little more than twice as long as 
the combined head and abdomen. The length of the segments is 
somewhat irregular, the first being the shortest, the 2nd, 5th, and 
6th subequal and longest, and the remaining segments of inter- 
mediate length. The first segment has the additional peculiarity of 
being prolonged into a sort of rostrum, armed with a tuft of hairs, 
which overlaps the back of 4ho head. The coxal plates are small, 
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and quite distinct from each other, the first four formingf conical 
processes directed obliquely forwards and downwards from their cor- 
responding pleura, and the hinder three being longer, but very narrow, 
plates. 

The first throe abdominal segments are subequal, nearly cylindrical, 
and are a little shorter than the first thoracic segment ; the last three 
are very diminutive, and the telson short, squamous, and semilunar. 

The antennule is stout, less than half as long as the body. Its pe- 
duncle forms three-fourths of the length of the organ, and consists of 
three joints, subequal in length, but diminishing progressively in stout- 
ness, and tho fiagellum consists of five stout longish articuli. Both 
peduncle and flagellum arc armed with a large number of long stiff hairs, 
and the flagellum is, in addition, provided below with a series of flexible 
flattened hairs quite different from the others. Tho antenna is pedi- 
form and much the largest of all the appendages, being very stout and 
nearly as long as the entire thorax. Almost the entire length of tho 
organ is formed by the peduncle, the flagellum being represented by a 
single short, stout joint terminated by a pair of strong claws. Tho 
first and last pedunculary articuli are subequal and rather short, the 
second a little longer than those, and the third and fourth subequal 
and very long, forming together two-thirds of the length of the organ, 
which is profusely armed with long, stiiT hairs. 

The gnathites, as far as they could be examined, present no points 
of peculiar interest, tho mandibles being of simple form and palpate, 
and tho maxillipeds small and unguiculate. 

Tho first of the gnathnpods is but feebly subchelate, no palm being 
developed to tho propodite ; such grasping power as it may have being 
furnished by a number of fine serrations on the dactylopodite and some 
stiflish hairs on the protopod ite. The appendage is as long as the pedun- 
cle of the superior antennas ; the second gnathopod, though but little 
longer, is much stouter and has the protopodite much di|^ted, the palm, 
though rather oblique, being strongly armed with three formidable 
tooth, and the dactylopodite being strongly serrated. The dactylopodite 
also presents the following additional peculiarities : first, it is armed 
in its anterior border with one or two hairs, a most exceptional circum- 
stance, and, secondly, it is really trifid when seen from above, as, from a 
point about half way along its length, a powerful secondary tooth pro- 
jects obliquely on either side ; these latter being but little exceeded 
by the main central tooth either in length or stoutness. As in the 1st 
gnathopod, the carpo-propodital articulation is rather oblique. 

The next two ihm'acic appendages (4th and 6th) are short, being 
only as long as the two first joints of the peduncles of tho anten- 
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nnlos. They are mainly remarkable for the stoutness of their articuli 
and the length and straightness of their dactylopodites. The 6th 
and 7th thoracic appendages are of very peculiar structure, and 
have already been shortly described in the generic diagnosis. They 
are similar in general form, but the 6th is somewhat the larger, its 
excess of length being gained mainly in the basipodite. Each carpo- 
podite forms a stout cylinder, armed at its point with a short, stout 
spine, and densely clothed at its apex and outer aspect with short stout 
recurved hooks. The propodite is articulated a little below the 
middle of the outer and anterior aspect of the carpopodite, and the 
dactylopodite forms a small, but much curved hook. The 8th thoracic 
appendage diners considerably from any of the other appendages, and 
is more of the normal type. Subequal to the second gnathopod 
in length, it is the slenderest of all the appendages, the basipodite 
alone being of any size, and even this considerably tapered distally. 
All the thoracic appendages are somewhat hirsute. 

The first three abdominal ap'pendages^ though of the usual type, 
are very small and much broader than long. The fotirth is the larg- 
est of them all, its peduncle being stout and armed with a few stout 
spines, and its rami, which are equally stout, about half the length 
of the peduncle and armed with a number of stiff slightly curved 
spines. The articulations of the rami of this appendage with its 
peduncle are strong and of hinge type ; and watching the animal 
while alive, 1 was impressed with the idea that the organ could bo, and 
probably is, employed by the animal as a forceps for holding on to its 
house. Of the fifth abdominal appendage 1 have been unable to obtain 
a satisfactory view. It is small and its peduncle is very short, thougli of 
considerable breadth. The ramus appears to be single and rounded, 
and has its end beset with recurved hooks, similar to those on the car- 
popodites of the 6th and 7th thoracic appendages. The last abdominal 
appendage is short and blunt and has no ramus, its end being armed 
with a few spines, some of which show a tendency to hooking. 

6. Amphithoe indica, M.-Edw., Pl. X., Figs. 1—7. 

This very beautifully ornamented species was obtained in the drift 
net, in the middle of the Bay of Bengal, on a voyage from Chittagong to 
Madras. Although so far from land, there was a certain amount of 
flotsom and jetsom to be met with on the surface, and it was in the in- 
terstices of such pieces that the little animal had its home. It builds no 
regular tube, but constmets an irregular sort of shelter for itself by 
glueing together tiny morsels of driftage, ekeing out its materials ; 
from the appearance of som& of the irregular masses resulting from its 
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architecfcural efforts, I am inclined to believe, with pellets of its own ex- 
creta, as observed in certain kindred species by F. S. Smith (Nature, 
1880, p. 695). To this queer home it clings most tenaciously, and I should 
certainly have overlooked it altogether had not my assistant, in lifting 
some of the morsels of d6bris, with the view of cleaning the catch, acci- 
dentally demolished a homestead and evicted one of the tenantry ; when 
a closer examination resulted in the discovery of a considerable number 
of specimens. 

The animal is about 5 mm. long, and is very beautifully coloured. 
The ground colour is a rich deep pui*ple, fading to nearly a burnt-sionna 
tint towards ^e dorsal line, the coxal plates being darkest and free from 
paler markings. The whole of the head and thorax is mottled with 
patches of the brightest golden yellow, which forms a broad, but 
somewhat irregular, band along the middle of the back, and is further 
disposed in irregular patches over the pleura of the somites. The basi- 
podites of the thoracic appendages are of the deepest purple, but on 
their distal articuli the colour fades to a paler shade of the same tint. 

The head Has an irregularly pentagonal outline, its anterior bor- 
der being peculiarly vertical and straight, and without any rostrum. 
It nearly equals in length the first two thoracic segments ; its depth 
is but little less. The eye, which is coloured the brightest scarlet, is of 
medium size and placed at the antcro-inferior angle of the head. 

The thorax is large, forming five-ninths of the entire body length. 
Its segments are stout, and as deep as they are long, and do not differ 
markedly from each other in length, but the 3rd, 4th, 5th, and 6th are 
subcqual, and about ^ longer than the two first and the last segments. 
The five anterior coxal plates are deeper than the corresponding 
segments, and the 5th has the additional peculiarity of being composed 
of two lobes, of which tho anterior is as deep as, or deeper than, the coxm 
in front of it, while the posterior lobe is very narrow and corresponds 
in form and depth to the vciy small coxm of the 6th and 7th segments 
behind it. 

The abdomen is small, forming but littlo more than Jrd of tho 
entire body length. Its first, second, and fourt? segments are sub- 
equal in length to the first two thoracic segments, while the third is 
Bubequal to a median thoracic, and the last two are very short, the pen- 
ultimate segment being the shortest of all. In depth, the 1st abdominal 
segment only equals the last thoracic segment and its coxaa, the 2nd and 
3rd are somowliat deeper, and the last three segments very narrow. 
Tho telson is small, laminar, somewhat upturned, and of a roundedly 
conical outline. The last three segments arc armed with a few hairs 
along the middle lino. • 
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The antennuh is a little more than a third of the body length, 
reaching baok to nearly the end of the 4th thoracic segment. Its 
peduncle is moderately stoat and forms more than half the length 
of the organ. Qi its three ftrticnli, the first is the ^.ongest and stoutest, 
the second, nearly as large, and the third, very small, is dotted 
along its inferior border with a number of long fine hairs, but, with 
the exception of a few short fine hairs, is naked above. The flagellum 
tapers gradually, and is formed of 13 — 14 short joints, eaoh of which is 
distally armed with a few short stiffish hairs. 

The antenna exactly equals the antennule in length, but is much 
stouter and subpediform. The peduncle forms fths of the entire 
length of the appendage ; its first throe joints are very stout, but in 
length together only equal tho 4th, which is subequal to the 6th. The 
proximal segments are pretty libomlly clothed with long hairs, and the 
last with hairs shorter and almost spinous. The flagellum consists of 
9 — 11 very short joints, each of which is armed distally with a circlet of 
short stiff hairs. ^ 

The gnathites are rather small and inconspicuous, but the mandible, 
which is provided with a small appendage, is of remarkable complexity, 
its triturating portion being subdivided into throe distinct, but immovably 
connected, plates, each armed with dentations of progressively increasing 
severity. The deepest of these three plates is armed, in addition, with 
a number of compound sifting hairs. 

The maxillco and raaxillipeds are small, but quite of the usual typo. 
The second and third thoracic ai)pendages (gnathopoda) are small 
and rather weakly subchelate. Tlie palm of the propodite of tlio Ist 
guathopod is fairly marked, but has its angle round and not produced 
into an opposible ramus, while that of the 2ud giiathopoil has the palm 
even lees pronounced, being retracted and excavated ; both have a pair 
of stout spines near the angle between which the dactylopodito closes. 
In both, the dactylopodites are feebly serrate, and tho carpo-mcropodital 
articulations, oblique. The fourth and fifth thoracic appendages are 
Bubequal in length to the gnathopoda ; both are somewhat blighter 
and quite of the iSiual ambulatory typo. Tho sixth, seventh, and 
eighth thoracic appendages resemble each other closely in general 
plan, but differ greatly in length, the sixth being suboqual to tho 
appendages in front of it and a little more than ^th tho body length, 
while tho seventh is fully a third, and the eighth, a sixth, longer 
than the seventh. All three have the basipodites strengthened by 
buttress plates, those of the sixth being placed in front as well as be- 
hind the cylindrical poitiou of the articnlus, while, in tho 7bh and 8tb, 
the buitiess is placed cuiiicly behind. Tho basipodites certainly do 
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taper '' distally (as described'bjMilne-^d^i^iZs^ Nat. Bist. des Oms- 
tac^s, Tol. iii, p. 31), but not so markedly as to make it a prominent 
oharaoteristic. All three appendages shew also a peculiarity of the pro- 
poditos, which are armed at the distal end of their anterior borders with 
a pair of stout blunt spines including between them ^ a rounded depres- 
sion, and giving one the impression of their being especially suited to 
subserve the guiding of a thread. All the thoracic appendages, except 
the first and last, appear to carry gill plates in both sexes. 

The three anterior abdominal appendages are large and well de- 
veloped, but are quite of the usual type. The 4th and 5th abdominal 
appendages are stout, the peduncle of the 5th being considerably the 
shorter. Their rami are subequal and styloid and are armed with 
stout short spines, some of which, near the ends of the rami, show a 
tendency to become recuiwed. The peduncles also arc armed with 
a few similar s])iiios. The last appendage is peculiar. Its peduncle is 
very short and broad and armed only with a single s]>ine at tho end 
its inner border. Its rami differ greatly, tho inner ramus being 
very stout and nearly sphei ical and armed only with a single short 
spine and a few hairs, while the outer is laminar and quite smooth, 
and has its inner border developed into a peculiar double hook. 

I think it is more than probable that this species is identical with 
A. md/Va, Mil ne-Ed wards (loc. cit), more especially as my specimens 
agree in tho most prominent peculiarity which the species possesses, 
namely, the shortness and equality of the antenneD. Milne- Edwards’ 
species was taken on tho other side of the peninsula, but, as it is 
thoroughly pelagic, it is probably found on both sides. Ilis description 
is, however, so utteily inadeqimto that it would bo impossible to pro- 
nounce on the point without seeing the actual specimens. Ho docs 
not appear (o have figuied tho species, and S. Bates* figure (Cat. Ampli. 
Crust. British Museum, pi xlh, fig. TI), which is stated to have been 
drawn from Ihe typo in the Museum of the Jardin des Plantes, is so 
small and indistinct that it is impossible to draw any certain conclusions 
from it As far as tliey go, figure and description incline me to believe 
that this is tho same species, but in any case a more complete figure 
and description wore a desideratum 

7. Attlus comfs, n. sp , PI. X., Figs. 8 — 10 
The main point of interest connected with the present species is its 
close supei’ficial resemblance to, and its companionslii]) with, Amphithoi 
indica. Several specimens were taken with the latter species, already 
described ; but it was not until after re])eatod examinations that T was 
able to assure myself that tlio differencob were not ol a sexual value 
32 
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only. This was at last negatived by the discovery of egg-bearing 
females belonging to both species. 

The colouration of the two species is closely similar (although the 
Atiflus has, if anything, a larger share of the bright yellow maculi on a 
brown purple ground that characterize both species) that I think that 
there can be little doubt that we have to do with a case of mimicry, in 
which case there can be little doubt that it is the Atylus who gains the 
advantage, as the AmpMthoe is much the stouter and stronger species, and 
possesses the added advantage of being able to construct itself a home 
which makes pursuit almost futile. Whether or not the Atylus avails 
itself of deserted Amphithofi nests, I am unable to say, as the resemblance 
is so close that, until I had the whole catch under the mici'osoope, I did 
not suspect that 1 had to do with more than a single species. 1 am in- 
clined to tlnnk, however, that such must be the case, as all my bi’ightly 
coloured specimens were certainly turned out of hiding places of sorts, 
and so think that tho probable advantage that is gained by the mimicry 
is the facility of appropriating empty nests without being discovered as 
a feeble interloper by tho much better armed Ampldthoe. It seems pos- 
sible too that such a habit may be more or less a generic characteristic 
of AtyluSf as Liljeborg (Oefvers. '^^etensk. Akad. Fdrhandl. p. 8, 
1852) had already noticed a carious resemblance between Amphithofi 
imuicornis and AtyUis compressus, though there is no note as to their 
habits. 

Tho species, although a slenderer animal, is about tho same length 
(5 mm.) as Amphiihoe indica^ and has the yellow maculi somewhat 
larger and more regularly distributed than in that species. 

The head is proportioually larger and deeper, being nearly cylindri- 
cal and much deeper than long. At its autero-iiiferior angle is carried a 
black-pigmented compound eye much longer than the scarlet eye of the 
Amphithoe, The cephalic shield is angulated in the middle line in front, 
but can hardly be said to be rostrate. 

The thorax is small, forming considoraoly less than half the body 
length and not much exceeding the abdomen in that respect. It is much 
compressed, its segments being a good deal deeper than long, and its 
posterior segments are, if anything, shoiter than those in front. The 
coxal plates are narrow, the anterior four being not more than half the 
depth of their corresponding segments and the three posterior not much 
more than a third tho depth of the anterior coxae. 

. The abdomen is largo and deep, its three anterior segments being as 
long as thoracic segments ; the fourth segment is also of consider- 
able size, equalling in length an average thoracic segment, and the last 
two segments are very small. The telson is composed of two, quite 
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distinct, oval leaflets, regularly articulated to the posterior border of 
the last segmeut, and capable of free motion like an appendage. It is 
possible that this power of thus erecting the telson may serve as a 
substitute for the uropodal hooks of the associated AmphitJioe, enabling 
the animal to hang on to the nest it has appropriated in much the same 
way that species does by the latter means. 

The antennules nnd.antennce are subequal and short, being hardly 
more than a third of the, body length, reaching back as far as tl^ back 
of the third thoracic segment. 

The antennules have the peduncle considerably shorter than the 
flagellum, the first joint being long and stout, the second rather more 
than half the length of the first, and the third joint so small as to be 
almost indistinguisliablo from. the flagellar articuli, which latter are 
14 — 16 in number, short, and, like the peduncle, but feebly armed with 
a few fine hairs. 

The first joint of the peduncle of the antennfie is hidden behind the 
projecting anterior border of the head and the next two are very short 
and stout, while the remaining two pieces are long and slender and 
subcqual to each other and to the flagellum, which latter consists of 
8 — 10 short articuli. Both peduncle and iiage Hum are somewhat more 
strongly armed than the corresponding parts of the antennules. 

The gnafJdfes are largo and strong. The mandibles arc simple in 
constmetion, the biting plates having a straight, unserrated cutting 
edge, while the triturating plate consists of a single row of simple blunt 
teeth arranged in a vertical series with a tuft of compound, sifting 
bristles behind them. They are provided with a long four- jointed 
appendage. The first maxilla has the inner lamella strongly toothed 
and almost mandibuliform, and the second maxilla has the outer ramus 
but little flattened, and almost palp-shaped. 

The gnathopoda (2iid and 3rd thoracic appendages) are of similar 
form, with weak subchehe, the protopodite being simply dilated and Jiot 
produced into a distinct palm, but the anterior of the two is consider- 
ably the smjillor, its length only equalling that of the head and first 
two thoracic segments, while the posterior is longer by the length of an 
additional thoracic segment. The fourth and fifth thoracic appendages 
are of the usual ambulatory type, but differ in length, the fourth being 
snbequal to the second gnathopod, while the fifth, the shortest of all 
the thoracic appendages, is not quite as long as the first gnathopod. 
The remaining three thoracic appendages closely resemble each otlier 
in form, all having, as in the Amphithofi, dilated basipodites taper- 
ing below, and their remaining articuli long and slender. They differ, 
however, somewhat iu length, the seventh, the longest of all the thoracic 



246 G. M. Giles — on the Amphipoda of Indian Waters. [No. S, 

nppondagos, being as long as the head and first five thoracic segments, 
■while the eighth is a trifle shorter, and the sixth is only sabeqnal to the 
second gnathopod. 

The three anterior abdominal appendages are of the usual type and 
are strong and well developed. The last three appendages are strong, 
■with the inner ramus slightly shorter than the outer, both rami being 
armed with stontish spinous hairs. Tbe thsee pairs of rami are 
subeqn^, but the peduncles difl'er a good deal in size, that of the fifth 
being only half, and that of the sixth only a quarter, the length of the 
peduncle of the fourth. 

Our species differs from the hitherto described members of the 
genus as below : from A. gibhosusy A. hispinosusy A. swammerdamiiy 
A. villosusy A. carinatusy A. coralUnuSy A, huxleyanusy A. spinulicauday 
and A. compressusy in having no dorsal carinae or spines ; from A, 
crenulatus and A. austrinus in having the antennee subcqual, and not 
differing considerably in length as in those species ; from A. vulgaris 
and A. capensis in the antennas being considerably shorter ; and from 
A. inermiSy A. simplexy and A. fissicauda in the last three thoracic 
appendages not being subcqual, but differing a good deal in length. 

• 

8. Urothoe ruber, n. sp., PI. XI. 

This form was extremely common in the surface net takings on the 
banks of Chittagong, and was easily distinguished from the other organ- 
isms comprised in the catch by its bright brick red colour. Its length 
is about 3 mm. 

Its head is small and somewhat olive-shaped ; the large eyes being 
placed rather high up on its lateral aspect. 

The thorax is of moderate size, forming rather less than half of the 
body length, excluding the head. It is depressed rather than com- 
pressed and its segments increase in size regularly from before back- 
wards. The coxal plates are deep, especially the first four ; owing to 
their extreme transparency it was difficult to make out the posterior 
ones clearly, but they appeared to be as in the figure, the 5th not being 
markedly small, as indicated in the generic diagnosis ; this, however, 
is also the case in Z7. elegans (Sp. Bate). 

Tbe abdomen is lai’ge, forming nearly half of the entire body 
length, its 3rd segment being the largest and alone as long as the head, 
while the 5th is the shortest of all. 

The antennule is small, its peduncle is three- jointed and as long as 
the head, and its basal joint is armed dorsally with a number of plumose 
compound hairs. The flagellum is very small, 4- jointed, and its ap- 
pendage even smaller and made up of two very slender articull. 
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The antenna is much larger than the antennule, its peduncle alone 
eqimlling in length the entire organ, while, with its long flagellum, 
it Slightly exceeds the animal in length. The peduncle appears to be 
B-jointed from the blending of its first three pieces into one, on which 
the orifice of the green-gland foi*ms a small tubercle about half along 
its length. The flagellum is very long, slender, and smooth. 

The gnathitea are small and feebly armed, the mandible, which 
is provided with a long 3-]ointed appendage, armed with a number of 
long stifF sotm, being provided with a small cutting, and two very small 
triturating, lamellm, and the maxillm and maxillipeds exceptionally 
small and feeble. 

The second and third thoracic appendages are small and slender, 
imperfectly subcholate and extremely hirsute. The 4th and 5th, also 
very hirsute, are otherwise of the usual ambulatory type, but are even 
shorter than the gnathopoda. The 6th has a very peculiar form. Its 
basipodito, short and stout, is expanded below to articulate with the 
much expanded ischiopodite, half way down which is a row of formi- 
dable spines ; both it and the meropodite are provided with peculiar 
lainelliform processes on their posterior borders, from the posterior 
border of which, and from the inferior border of the process of the 
latter, spring a number of very long bipen n ate compound hairs. The 
inferior border of the propodite is similarly provided, but to a less 
extent. The lower borders of all the articuli are armed with a row of short 
stout spines. The 7th is the largest of all the appendages, arid, though, 
in general form, it resembles the ordinary ambulatory appendage, it 
too is decorated, along the j)osterior border of the basipodito and mero- 
podite, with long compound hairs of the same character as those on 
the sixth thoracic appendage. The 8th, somewhat smaller than the 
7th, resembles this latter in general form, but is more feebly armed. 

The three anterior abdominal appendages are large and powerful, 
and their paddles are armed with compound, plumose hairs, like those 
of the posterior thoracic appendages, in place of the usual simple cirrhi. 
Tile fourth is lai’ge and smooth with its rami unequal, the innerjbeing 
somewhat the smaller. The fifth resembles the fourth, but is consider- 
ably smaller. Tlie sixth is the largest of all, and, like the anterior 
appendages, is armed with long plumose compound hairs. Its protopo- 
dite, though short, is very stout, and its largo rami are nearly equal, the 
outer only slightly exceeding the inner in length. The tclson is squami- 
form and completely double. 

In the female there is a large egg-pouch, which appears to be sup- 
plemented by the long fringe of feathery hairs from tlie posterior thoracic 
appendages, for in soveiUil cases I noticed very advanced ova entangled. 
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A series of transverse sections shewed the stomach to be very simple 
and scarcely at all armed. It was also evident that the diet of ^he 
animal consists mainly of minute marine algas and diatoms. The pecu- 
liar hu-like form assumed by the sixth abdominal appendage no doubt 
subserves the almost purely surface existence which the creature appears 
to lead. 


9. (Edicerus PULiciPORMis, n. sp., PI. VII, Figs. 5 & 6,9. 

Although not in all points agreeing with the definition of (Edicerus 
as restricted in Spence Bate’s Catalogue, the present species corresponds 
sufficently well to the genus as extended by Kossmann (Zool. tteis. ii, 
p. 130, 1880), who combines under Oedicerus the genera Kroyeray Monocu- 
lodesy and Westwoodilla. as well as Dana’s original (Edicerus. 

Our species resembles most nearly (E. eequinumus, Kossmann, 
from the Red Sea (loc. cit.). From this, however, it difPers in the pro- 
portions of the body, the thorax in Kossmann’s species being relatively 
much larger, exceeding considerably in length the first three segments 
of the abdomen, while the reverse is the case in the species to be pre- 
sently described. 

Female specimen, carrying ova, dredged in Megna shoals, 5 fathoms. 
Length, about 2 mm. Colour, dirty white. 

Head quadrate produced into a somewhat acute rostrum, which*is 
fringed below with fine hairs ; excluding the rostrum, it is as long as 
tlie first fliree thoracic segments. Eyes placed laterally, very small, so 
that they might well bo overlooked. 

Thorax small, forming less than a third of entire body length, the 
segments of about uniform depth, but increasing regularly in length 
from before backwards. Coxal plates small, of almost uniform depth. 

Abdomen large; the first three segments alone considerably ex- 
ceeding the thorax in length ; fourth segment narrowed in front so as 
to move freely beneath the much excavated posterior part of tlio third : 
fifth and sixth segments very small. Telson squamiform, entire. 

the appendages are remarktable for their extreme hirsuteness, 
their distal parts especially being so thickly clothed with long tine hairs 
that their outline is very difficult to trace. 

Antennules short, equalling the fiist five thoracic segments in length ; 
the peduncle forms rather more than a third of their entire length. 

Antennoe long, peduncle consisting of three short basal, and two 
longer distal, joints ; flagellum slender, multiarticulate, not very hirsute ; 
the entire organ nearly as long as the thoiax and abdomen together. 

Maxillipodes large and pediform. The second of the thoracic ap 
pendayeSy as long as the thorax, slender, weakly subchelate, the palm 
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being ill^developed and the daotylopodite smooth and unarmed. The 
carpopodite, however, is prolonged into a styliform process opposible to 
the propodite. Third thoracic appendage closely resembles the second, 
but has the propodite rather shorter and broader. In both these ap- 
pendages the inferior border of the propodite is armed with a number of 
peculiar uncinate hairs. The fourth, fifth, sixth, and seventh thoracic 
appendages are about the same length as the gnathopoda, the fifth and 
sixth being slightly the longer, the seventh shorter than the rest, all 
closely resemble each other and arc so thickly covered with hairs that 
their dactylopoditos can only with difficulty be made out among the 
dense brush springing from the end of the propodite. The eighth 
differs much from all the preceding thoracic appendages, being very 
nearly as long as the entire body of the animal. Its three proximal 
joints are stout and armed with short, sharp spines, wliile the remaining 
articulations are filiform and clothed with long thin hairs. 

The first three abdominal appendages are of the usual type, but aro 
very large, the protopodites being exceptionally long and the rami broad 
and well armed. The last three paii’s are all biramous and styliform. 

Elsia, gen. nov. 

For the following species I can find no genus into which it will at 
all well fit. The family Plahjscelidoi^ to which it undoubtedly belongs, 
has been divided by Professor Claus (Arb. Zool. Inst. Wien. 2, 1879) 
into two groups, into ihe second of which — characterized by the body 
being more or less compressed and extended, by the abdomen being long 
and not easily flexible on to the ventral aspect of the thorax, and by long 
and narrow coxal plates, — our species falls witJiout any difficulty. Claus 
divides this group into three subfamilies, the Fronuidae, Lycteidw, and 
Oxycephalidm. Of these three, the second corresponds best to the present 
species, and is thus characterized by Claus, “ Body generally shaped as in 
llyperia ; abdomen can be half flexed on thorax : coxal plates of 6 and 7 
thoracic appendages triangular ; 8th thoracic appendage feeble. In the 
female the body is more compressed than in the male and the hinder 
antenna) usually aborted.” Claus enumerates the following genera as 
belonging to this subfamily, Thamyrisy Lycceay Simorhyuchus, Pseudolycmay 
Paralycaia, and Lycceojtsis, The present species corresponds to none 
of these, although it approaches most nearly to Pseudolyccea, From this, 
however, it differs in the following points. 

a. The parts near the mouth are not produced into a sort of snout.” 

p. Eyes largo, but do not cover the whole extent of head. 

y. Gnathopoda 'not simple and claw-shaped, but complexly sub- 
chelate. 
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These differences are so considerable that I feel constrained to pro- 
pose for it a new genus, characterized as below. 

Antermules short, hidden by the ccphalon. Antennos obsolete (in the 
female). Second and third thoracic appendages small, subequal, snb- 
#chelate, the palm of their forceps formed by the prolonged posterior 
inferior angle of the carpopodite ; sixth and seventh pairs larger than 
the rest : hindermost pair very small, the basopodite alone well deve- 
loped, while the distal joints are very small and ill-dehned. Fourth and 
fifth segments of pleon fused together. 

10. Elsia indica, n. sp., PI. VI., Figs. 2 — 4, 9 . 

A single specimen (female) was taken in the surface net in Bombay 
Harbour. 

Total length about 4 mm. 

Colour deep sepia-brown throughout, without spots or blotches. 

Head ovate, prolonged in front into a sort of proboscis, the 
lower surface of which is hollowed out ; at the back of its lateral 
faces are the large compound eyes. 

Thorax much compressed forming nearly half of the entire body 
length. Coxal plates not markedly differing in depth, the fourth and 
fifth being somewhat the deepest, while those in front of and behind 
these gradually diminish. The last three segments are subequal and 
larger than the rest, the first especially being very narrow. 

Ahdow.en broader and less compressed than the thorax and as long 
as the last four segments of the latter. The first three segments sub- 
equal and larger than any of those preceding them. The fourth and 
fifth blended together, not half as long as the third, and the sixth 
very small. 

The antennules are very short, consisting of a peduncle foi'med of 
throe short, but stout, joinfs and a rudimentary flagellum consisting of 
two pieces, of which the first is tumid and pear-shaped, and the second 
slender and digitiform. The last joint of the peduncle and the first 
flagellar articulation are furnished with a few short soft hairs. 

Ante7mcG obsolete. 

The gnathites generally, including the .maxillipedes, appear small 
and ill-developed. 

The second and third thoracic appendages are small and subequal, 
the hinder being but a trifle the larger, neither approaching the head in 
length. They closely resemble ench other, having a complex unarmed 
subchela formed by the prolongation of the antero-inferior angle of the 
carpopodite opposed to the somewhat dilated propodite, and the dacty- 
lopodite being small and claw-shaped. The fourth and fifth pair are 
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subequal, simple, and ^lender, and as long as the first fiv'e thoracio 
segments ; the posterior border of their propodites are weakly denticu- 
lated. The sixth and seventh pair closely resemble each other, but 
the sixth' is somewhat the larger, being as long as the entire abdomen. 
Their basipoditeS are short and broad and the anterior border of the^ 
propodites is markedly denticulated. The eighth is much smaller, and 
more than half its length is formed by the broad and fairly stout 
basipodite, the remaining articulations being very small and scarcely 
definable from each other. In all the thoracic appendages the dacty- 
lopodite is extremely minute. Simple branchial sacs are attached to 
the 5th, 6th, and 7th thoracic appendages. 

The first three abdominal appendages are stout, their protopodites 
being especially long, while their rami are short and but ill-provided 
with marginal hairs. The last three pairs aro stout with styliform 
rami ; all throe reach to an equal length beyond the posterior exticmity 
of the abdomen. 


11. Caprella madrasana, n. sp., PI. XII, Figs. 1 & 2, cf 9 . 

Throe specimens of this form, two males and one female, wore taken 
in the drift net lowered nearly to the bottom in 6 — 9 fatlioms off the 
“ Seven Pagodas ” Madras, and afterwards in a similar depth in Palk*s 
Straits. 

The animal (with the exception of the eye, which is of a deep pur- 
ple tint) is of a dirty white colour throughout, and is very small, the 
males measuring only 3 and the females only 4 mm. in length ; and in 
general outline resembles (7. linearis, although its nearest ally is probably 
O. geomctrica. The body is quite smooth without tubercles or spines, 
the head is rounded and unprovided with any rostrum, and presents a 
somewhat pear-shaped outline when viewed laterally, being deeper than 
long. 

The first segments of the thorar, aro veiy long and slender in both 
sexes, the first being as long as the head and united to it by a visible, but 
apparently immovable, suture. The second is as long as the head and 
the first segment together, and the tliird, fourth, and fifth progressively 
longer, the last forming Jtlis of the entire lengtli of the animal. The 
sixth segment is nearly as long as the second, and the seventh very 
short. 

The rudimentary abdomen is represented only hy two or three very 
indistinct rings, and no rudiments of its appendages can ho made out 
with the oxcejition of a short projection armed with a small articulus 
(or hair ?) from tlie poiiultiinatc ringlet. 

33 
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The antenmde is more than ^x*d as long as the body, reaching back 
as far as the origin of the first pair of branchial sacs. Bather more than 
half its length is formed by the three- jointed peduncle, whose middle 
articulus is much the longest, the third joint being very short. It is 
Nearly naked, being armed only with a very few fine, short hairs. The 
flagellum consists of five joints, of which the first is much the longest, 
exceeding a good deal, in this respect, the last joint of the peduncle ; 
each joint is armed with a small hair on its distal extremity above, and 
with a pair of soft flattened hairs below, the first articulus having two 
additional pairs of such hairs at equal distances along its lower border 
indicating probably that the flagellum grows from its base by the inter- 
calation of additional articuli, as my second male specimen has this 
joint longer than in that figured presenting an additional pair of hairs, 
the last being opposite a very indistinct line of division. 

The antenna is somewhat shorter than the antennule, being 
but ^ths the total length of the creature ; the peduncle is five- jointed, 
the first two joints being stout, but very short, while the third is but 
little longer and as slender as the last two articuli, which are very long 
and subequal and together make up ^rds of the entire length of the 
organ. The flagellum consists oi two stout articuli, and, like the pe- 
duncle, is armed, more especially along its inferior border, with strong 
simple hairs. • 

The gnathites appear to be of normal form, the mandibles being 
provided with a large palp, and the maxillipeds, small, but of pediform 
outline and clawed. 

The second thoracic appetidage is small and takes its origin from the 
anterior border of the segment, close to the maxillipeds. It is 
only as long as the third thoracic segment and is but feebly sub- 
chelate, the propodite being but little dilated. It has, however, somo 
amount of grasping power, as the posterior border of the propodite is 
armed with a ridge divided into peculiar square-topped teeth, and the 
dactylopodite is provided with a number of stout tubercular spines. 
The third thoracic appendage is the longest and largest of the appen- 
dages, and, though no true palm is developed, is more strongly sub- 
chelate than its predecessor j the propodite being much dilated and 
armed with a peculiar downwardly directed tooth about its middle, and 
further provided, at the proximal end of the same margin, beyond the 
reach of the opposition of the dactylopodite, with a strong tubercle armed 
with a stout spine exactly liko those on the propodites of the posterior 
thoracic appendages by which the animal fixes itself. The third 
and fourth thoracic segments have no appendages except a pair of simple 
laminar gill-sacs. The sixth pair* of appendages is very weak, but little 
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longer than the segment from which it springs, and quite of the usual 
ambulatory type. The seventh and eighth pairs are large and powerful 
and are used by the animal to anchor itself to any suitable object ; they 
resemble each other closely in general form, but the eighth is much the 
larger, the seventh being only as long as the 1st and Srd thoracic se^ 
ments, while the eighth is as long as the 2nd, 3rd, and 4th thoracic seg- 
ments together. Each has the basipodite rather stout and the meropo- 
dite and carpopodite of very moderate size, the main part of the length 
of those appendages being formed by the propodite and dactylopodite, 
which are of great size and strength ; tlie dactylopodite being stout and 
falciform, and the propodite being provided at its proximal extremity 
with a tubercle and spine like that already described as simiiiarly 
situated on the 3rd thoracic appendage. By means of the grasp 
obtained between this and the point of the dactylopodite, the animal 
is able to attach itself to such comparatively smooth surfaces as the 
interior of a leaden ring which formed the walls of the cell in which 
it was coudnod. 

The female differs from the male in the following points 

1st. She is larger and proportionately stouter. 

2nd. She is provided with an egg-pouch attached to the 3rd and 
4th thoracic segments. This is large and deep ; the larainas of the 
Srd segment being directed downwards and backwards, and their 
posterior border overlapped by those springing from the .4th segment. 
During life these laminae are kept in constant motion so as to produce a 
continuous current of water round the contained ova. 

3rd. No trace of tlie jibdomen or its appendages can be made out. 

Observing the living animal, I was much struck with the activity of 
its circulation, which is much more active than in any other amphipod 
that has come under my notice, the lymph current flowing as rapidly as 
in the highest crabs. 

12. Caprella palkii. n. sp., PI. XIT, Fig. 3. 

This species closely resembles the preceding, so much so that, a 
single immature female only having been obtained, T am in some doubt 
as to whether or not it is a distinct species or merely a stage of O. mad^ 
rasana. On tho whole, however, I am inclined to think that it is speei- . 
fically distinct. 

The specimen was dredged in 7 fathoms in tho mouth of Palk’s 
Straits, and was clinging to some Sargassum weed. The differences 
between the two species are as follows : — 

1st. The 1st thoracic segment is proportionally shorter. 

2nd. The 3rd and 4tli thoracic segmpnts are each armed with two 
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stout, forwardly directed, dorsal spines, one situated about the middle of 
the segment, and the other at its hinder edge. 

3rd. There is more difEerenoe between the antennas, the superior 
pair being proportionally larger. 

4th. The 2nd thoracic appendage has its propodite better de- 
veloped. 

5th. The 3rd thoracic appendage is somewhat smaller. 

EXPLANATION OF THE PLATES. 

Plate VI. 

Fig. 1. Anonytt amaurus^ x 12. The dotted line beneath the body shews the 
outline oi the brood-poach. The coxal plates are represented as semitransparent, in 
order to show tho form of the parts beneath ; they are in point of faot, however, 
quite opaque. Fig. 2. Elaia indica, $ , x 24. Fig. 3. Antennnle, x 100. Fig. 4. 
One of tho gnathopods, x 100. 


Plate YII. 

Fig. 1. Microdeutopus megn(B, x 11. Fig. 2. Gnathopoda of femalo, x 11. 
Fig. 3. Mandible and its appendage, x 40. Fig. 4. Pediform ramus of tho maxil- 
lipod, to shew its relative projiortions to the mandibular palp, x 40. Pig. 6. 
(Edicerus jmliciformiSt x 19. Fig. 6. Terminal joints of gnathopoda, x 60. 
Fig. 7. Concholestes dental ii, x 10. Fig. 8. Head, seen from above, x 10, 
Fig. 9. Subchcla of 2ud gnathopod, x 60. Fig. 10. Distal joints of Gth thoraqic 
appendage, x 60. Pig. 11. Last three abdominal segments, x 40. Pig. 12. 
Monoculodes megapleon^ x 12. 


Plate VIII. 

Fig. 1. Ampelisca lepta, x 20. Fig. 2. Last three abdominal segments and 
appendages, x 40. Fig. 3. Tho mandible and its appendages, x 40. Fig. 4. 
Sifting plate of mandible, x 200. Fig. 6. Cutting plate of mandible, x 200. 
Fig. 0. ' Ist maxilla, x 40. Fig. 7. 2ud maxilla and maxillipcd, x 40. Fig. 8. 
One of tho rami of 2nd maxilla, x 100. Fig. 9. Imperfect subchela of 2nd 
thoracic appendage, x 100. Fig. 10. Ramus of one of posterior abdominal appen- 
dages, X 100. 


Plate IX. 

Fig. 1. Transverse section of head ( x 100) of A. lepta at the level of the 
upper pair of eyes ; (a) chitinous coat of animal, (b) lens, (c) lens of the other 
side dislocated and shrunken with contained fluid oozing out, (d) epithelial layer 
of dermis deeply pigmented to form a sort of iris, (e) retina. Fig. 2. A portion 
of retina of preceding, x 600 ; (a) deepest layer of spindle-shaped bodies, 
(b) middle layer of nucleated rods divided below into fibres inosculating with 
ends of the preceding layer, (c) deeply pigmented rods external to middle 
layer, (d) epithelial layer of dermis. Fig. 3. Vortical longitudinal section of 
head of A lepta x 100, cat a little to one side of the middle line in the plane 
of the inner pair of eyes; (a) iiper eye, (b) cerebral nervous mass (the upper 
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of the two dotted Imes from (h) points to the centre of the inner eye, the lower 
to that of the inferior antenna ; between them is seen a smaller projection, that 
of the external eye), (c) anterior portion of oesophageal neryons collar, (d) the 
green-gland, (e) the cavity of the month, (/) cavity of the gisszard, (y) sifting 
stomach, (h) tho liver, (fc) anterior part of dorsal vessel, (m. m.) masses of plasmio 
cells snrronnding the nervons centres, (s. s.) mnscles of tho gizzard. Fig. 4. 
Diagrammatic median section of A» lepta to shew arrangomeii^of tho parts of tho 
intestinal canal. The thick line shews tho external integument, the thin, tho fore- 
gnt, the dotted line the mid-gnt. Fig. 6. Transverse section hoad of A. lepta, at the 
level of tho passage between the gizzard and the ** sifting stomach (/) gizzard, 
(g) sifting stomach, x 180. Fig. 6. Somi-diagrammatic transverse section of the 
basal portions of a thoracic appendage, x 60 j (a) plenron of segment, (ft) coxa, 
(c) basipodite, (d) gill- plate. 

Plato X. 

Fig. 1. Amphithoo indica, M.-Edw., x 20. Fig. 2. Mandible, x 70. Fig. 3. 
Maxilliped, x 70. Fig. 4. Ist Gnathopod x 70. Pig. 6. 2nd ditto, x 70. 
Fig. 6. Distal joints, 6th and Gtii thoracic appendages, x 70. Fig. 7. Last three 
abdominal segments and appendages, x 70. Fig. 8. Atylna comes, x 20. Tho 
specimen figured was somewhat smaller than that of Amphithoe indica, but tho 
difference is an individual not a specific character. Fig. 9. Last throe abdominal 
appendages, x 60. Fig. 10. One of tho compound branchial plates, x 60. 

Plate XT. 

Fig. 1. Urothoc rubra, x 30. Fig. 2. Flagellum and appendages of anten- 
nulo, X 200. P'ig. 3. Mandible, x 100. Fig. 4. 6th thoracic appendage, x 100. 
Fig. 6. Last three abdominal segments, x 100. Fig. 6. Transverse section 
through animal in hinder thoracic region; (a) coxa, (ft) gill-lamin’m, (c) nerve- 
ganglion, (dd) ovarian tubes, (c) intestine, (/) heart, (g) digestive glands “ liver.** 

Plate XIT. 

Fig. 1. Caprella viadrasana, cf, x 36. Fig. 2. Caprella madrasana, ? , x 36. 
Fig. 3. Caprella palkii, x 36. 
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VII . — On Enpetaiims, a new form of Flying Squirrel from Kashmir, 
By Oldfield Thomas, British Museum (^Natural History}, 
[Beoeived Angaat 8th ; — Bead Sept. 6th, 1888.] 

(With Plates XXII and XXIII.) 

As long ag(f as 1877, Mr. W. T. Blanford received, among a set of 
mammals obtained by Mr. L. Mandelli, the skin of a large flying squirrel 
belonging Evidently to a new form, but in such a bad condition that no 
scientific description of it could be given, and the skin has therefore 
remained unnamed until the present time. Precisely the same thing has 
happened in the case of a skin obviously of the same animal purchased 
by Mr. B. Lydekker about 1879 from some skin-dealers in Srinagar, 
Kashmir, and said to be from the Astor distHct. Both these specimens 
have now been presented by their respective owners to the national 
collection. Mr. Lydekker ’s specimen is a most magnificent example, 
80 far as its size and the character of its fur are concerned, but again, 
being without a skull, and showing a certain superficial resemblance to 
what the common Indian Flying squirrel, Pieromys oral, Tickell, might 
be if occurring in a cold climate, no zoologist has dared to describe it. 

Finally, before speaking of the specimen that has settled what this 
fine squirrel really is, a reference may be made to two flying squirrels 
in the Leyden Museum described by Dr. Anderson*, one said to be from 
Kashmir and the other probably from Thibet, which, judging only from 
his descriptions, may be not improbably a raelanoid and a normal, but 
imperfect, example respectively of this most interesting addition to the 
known fauna of India. 

At last in 1887, Mr. G. M. Giles, of the Indian Marine Survey, 
when on the Kafiristan-Chitral Mission under Colonel Lockhart, G. B., 
had brought to him at Gilgit a living example of the present form, 
which had been taken at an altitude of about 6000 feet. This specimen 
on its death was skinned, and, fortunately, its skull brought home for 
comparison, and by the kindness of Prof. Wood-Mason and Mr. Giles 
I have been entrusted with it for description. 

It is by the skull alone, first brought homo by Mr. Giles, that we 
are enabled to make out its true position, as ho one, from an inspection 
of the skin, would have suspected that the animal was anything but a fine 
and very long-furred species of Pteromys. The skull, however, shows 
that this is not the case, and that the species must be relegated to a new 
genus, representing a highly specialized hypsodont form quite unap- 
proached, so far as its dental characters are concerned, by any member 
of the family Sciuridm, 

* Zool. Ynnn. Ex}i. Mamtn. pp. 284 and 286, 1878. 
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Of the three speoimens before me 1 propose to call the two received 
from Mr. Lydekker and Mr. Giles together the co- types, the descrip- 
tion of the external characters and the coloured plate being founded on the 
former, as the largest and finest specimen of all, while the latter has 
furnished the particulars for the description and figures of the skull and 
teeth. 


Eupetaurus, gen. nov. 

Externally as in Pteromys, except that the claws do not possess the 
exceeding sharpness characteristic of all previously known floating 
mammals.* 

Skull distinguished from that of Pteromys by its longer, trumpet- 
shaped muzzle, more marked supmorbital notches, longer antcrioA pala- 
tine foramina, and shorter bony palate. 

Teeth strikingly contrasted with those of any of the other Sciuridce 
by being hypsodout instead of brachyodont, while their essential pattern 
remains unchanged. Thus, while the crown of each tooth is enormously 
lengthened vertically, the grooves ordinarily present on the grinding 
surface of the molars of Pteromys are reproduced as deep vertical in- 
foldings of the enamel, which, when seen in the natural section produced 
by wear, give tlie teeth very much the general appearance of those of many 
of the Hystricomorpha. Owing to the worn state of the teeth in the 
single skull available, it is impossible to say how many extra superficial 
grooves there may liave been, but of the deeper notches there are two on 
the outer and one on the inner side of each cheek-tootht above, and two 
on each side of each tooth below, the anterior internal notch, however, 
in the posterior teeth almost worn out of sight. The teeth also, apart 
from their hypsodont structure, are distinguishable by their very large 
proportional size, by being set more obliquely than is the case in other 
squirrels, and by presenting, in cross-section, a sharp postero-intemal 
angle, markedly different from the evenly convex internal border of tho 
teeth of Pteromys. Tho implantation of the large upper premolar is also 
peculiar, in that of the three distinct rpots it has in tho allied forms 
the antero-external and the internal have coalesced into a single broad 
flat root running along the whole of the long antero-internal border of 
the tooth. 

* Whether Flying Phalangers, Flying Squirrels, or Gnleopitheei, this sharpness 
of tl)o claws is obviously an adaptive character of tho highest utility to an animal in 
the habit of taking long flying leaps from tree to tree and yet without the Bat’s or 
Bird’s power of saving itself from a more or less serious fall in case it fails to secure 
its hold on the tree towards which it is loapiug. 

t Excepting of course tho small cylindrical penultimate premolar. 
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Eupetaubus oinebbus,* n. sp. (Plate XXII). 

Size equalling or exceeding* that of the largest species of Pteromys, 
Fur extremely long, soft, and silky. General colour uniform grizzled 
greyish brown, the hairs of the back slaty grey for about an inch or an 
inch and a half, then the tips of the shorter woolly hairs are a dull pale 
grey, while tliose of the longer straighter hairs are Ornamented with a 
white subterminal, and a black terminal band. Ears pointed, hairy, 
their backs black or brown, their internal surfaces grey. Upper surface 
of parachute darker brown. Hands and feet brown or black ; palms 
and soles thickly hairy, except on the surface of the pads ; the former 
with three distal pads at the bases of the fingers and two large proxinal 
pads, the latter with four distal pads, and a single internal, proximal pad. 
Whole of under surface pale brownish grey, the hairs slate-coloured 
basally and dirty white terminally. Tail long, cylindrical, exceedingly 
bushy, more like that of a fox than that of a squirrel, the hairs averag- 
ing nearly 3 inches in length ; its colour similar to that of the body, 
but rather darker terminally. In Mr. Lydekker’s specimen there is a 
small tuft of white hairs at the extreme tip. 

Skull as described above, and as thown in detail in the figures (PI. 
XXIII). Special attention may, however, be drawn to its comparatively 
light and slender build, to the long muzzle, the slender frontal processes 
of the prcmaxillee, the deeply concave forehead, long palatine foramina, 
large expanded bullie, and to the very peculiar shape of the lower jaw, 
in which the coronoid process docs not rise so high as the condyle, while 
the latter is bent up away from the angle to an unusually great extent. 
The incisors are yellow in front, but little darker above than below. 

Dimeusioub ; — 


Head and body 
Tail 

Hind-foot 

Ear 


Mr. Lydekkor’fl epecimon. 

610 mm. ( = 24 in.) 
380 „ 

(c.) 87 „ 

28 .. 


Mr. Gilcn'H Bpccimcn. 
515 mm. 


480 

85 

29 


I, 

>y 


Skull. Basal length, (c ) 68 millim. ; greatest breadth, 46 ; nasals, 
length, 28 ; greatest breiidth 14'5, least breadth 6*5 ; iiiterorbital breadth 
20 ; intcrtempoial breadth 15*5 ; post-orbital processes, tip to tip, 34 ; 


* I had originally wished to connect with this animal tho name of Mr. Giles, to 
whose care in bringing a skull as well as a skin we owe the possibility of appreciating 
its natural position, and to whom therefore mammalogists have every reason to bo 
grateful. Since, however, further investigations have shewn tlmt he was not the origi- 
nal discoverer of the species, an honour that Mr. Mandolli or Mr. Lydokker might 
equally claim, I consider it better to give it a name altogether impersonal in its 
nature. 
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palate, length 41, breadth including posterior premolars 20*8, least 
breadth inside the same teeth 6*7 ; diastema, length, 16‘8 ; anterior 
palatine foramen (c) 8*5 ; length of molar series, from front of last 
premolar to back of last molar, i9‘3. Lower jaw, length (bone only) 54*5, 
(to incisor tip) 59, height, from condyle to below angle, 34*6. 

The discovery of such a fine new mammal as the present in so com* 
p^ratively well-known a region as Kashmir, is very remarkable, and 
especially as Eupetaurus is found in Gilgit, a place whoso fauna Dr. John 
Scully, both as collector and describer,* has so thoroughly and ably 
investigated. 

It was under tho skilled supervision of Prof. Wood-Mason that 
Behari Lai Das executed the beautiful drawing of its skull now re- 
produced to form Plate XXIII. 

A further interest, however, attaches to Eupetaurus from its being 
the only member of the Sciuridm in which the character of hypsodoii- 
tismf has been developed, although, among the whole group of Sciuro^ 
morpha, Castor and Anomalurus have hypsodont teeth, while TTaplndon 
has the still further advance of possessing permanently rootless molars. 
Throughout luaniraals hypsodontism has been developed independently 
over and over again, as for example in Elephas as compared to tho bmehyo- 
dont Mastodon ; in Eguns as compared to Anchithenum, in Neotoma as 
compared to Cricetus, and, best known of all, in the Bouidee as compared 
to the Cervidw. 

The superiority of high-crowned over low-crowned teeth is obvious, 
especially to animals living on food that has a strong grinding action on 
the teeth due cither to ii.atural silex contained in it, or to sand and 
dirt mixed with it. In all cases it is probable that tho jaws have a moro 
or less horizontal chewing action in hypsodont, as compared to a vertical 
*' chumpiiig action in brachyodont animals. 

Finally it should bo noticed that liypsodontism represenfs of course 
only the first step towards tho development of entirely rootless teeth, a 
development that has again often independently taken place, but which 
must in every case have boon by way of hypsodontism, the complete 
series of steps being evidently as follows. First and least specialized then 
is the short-crowned long-rooted tooth (as in ordinary breachyodont 
animals) ; secondly, the high-crowned short-rooted tooth (as in the hypso- 

* Cf. “ On the Mammals of Gilgit, p. 35, 1881, p. 197, and “ On some Mammals 
from the North-West frontier of Kashmir,” Ann. Msg. N. H. (6) VIII, p. 95, 1881. 
I nnderstand that Dr. Scully himself recognised Mr. Giles’s Flying Squirrel as rfew. 

t A concise description of hypsodontism has been given by Flower, Encycl. 
Brit. (9) Art. Mam^nalia, XV, p. 471. 1883. 

34 
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dunt forms) ; thirdly, the tooth so high-crowned that its roots are only 
formed at a late period of life as in Evotomys and others ; and finally the 
highly specialized growing tooth .that never develops roots at all. 

In connection with the dental evolution of this interesting animal, 
it would be advisable for naturalists and sportsmen in Kashmir to notice 
what its food is, as compared with that of the other squirrels. Judged 
from its blunt claws, it probably frequents rocks and precipices rather 
than trees, and it is therefore possible that its ordinary food may consist 
of lichens, mosses, and other rock-loving plants, which, by being mixed 
with sand and particles of rock, would necessitate the development of 
such long lasting molars as it is remarkable for possessing. 

Additional specimens of Eupetaums would be most valuable for 
scientific examination, especially if of different ages, and I may be 
permitted to express the hope that some of the many British sportsmen 
who annually visit Kashmir will help to enrich either the Indian 
Museum in Calcutta or the National Museum at home with examples of 
this, the latest addition to the Mammal-fauna of our Indian Empire. 


IX . — Notes on Indian Chiroptcra . — By W. T. Blanford, F. R. S. 

[Received April 25th ; — Road Jano 6th, 1888.] 

In the course of last year, whilst preparing an account of the bats 
of India and its dependencies for a general work on Indian Mammalia, 
I found that, in a few instances, scraps of information are now available, 
in addition to the mass of facts brought together by my friend Mr. G. E. 
Dobson in his standard works on the order Chiroptera. In a very few 
cases I am obliged to differ from his nomenclature, the most important 
of these being the use of the generic terra IHirposiderus instead of PhijU 
lorhinay and of Xantharpyia instead of Gynonyeferis. The reasons for 
these changes I have explained at lengtli in a paper publi.shed in the 
Proceedings of the Zoological Society for 1887, pp. 636, 637. Some 
points that I had noted have, I find, been alieady fully investigated by 
my friend Mr. J. Scully in liis paper on the Chiroptcra of Nepal, pub- 
lished in the Society’s Journal for last year (Pt. II, p. 233). As some 
time may still elapse before my work on Mammals will be published, 
a short note may be useful, I have endeavoured to identify all the 
species noticed by Hodgson, Blyth, Kelaart, and Jerdon, a few of which, 
owing doubtless to tho difficulty and occasionally impossibility of deter- 
miuing them satisfactorily, have been left unnoticed by Dobson, and, 
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althoagh I have not always been successful, I do not think there are 
now many forms left unnoticed. 

Rhinolophus affinis. 

Besides the synonyms quoted by Dobson, the E. rouxi of Jerdon* 
and, in part, of Blyth must be referred to this species. The latter 
indeed was practically ideniided in Dobson’s Catalogue of specimens in 
the Indian Museum, printed at the end of his Monograph of Asiatic 
Cliiropt'era. But Blyth, in his Catalogue of Mammalia, included his 
E. lepidus under E. rouxl^ and I believe E. lepidus to be E. 7 nino)\ with 
which it agrees in description and measurements. I shall have some 
further remarks to make on this when I come to E, minor. 

Besides the E. ruhidus and E. cinerascens of Kelaart (Prod. Faun. 
Zeyl. p. 13) referred by Dobson to E. affinis^ there appears no reason why 
the E. rammaniha of Kelaart (ib. p. 14) should not bo assigned to the 
same species. Blyth in his cataloguo placed E. rammanika^ with, how- 
ever, a mark of doubt, under his E. rouxi. 

In both the Monograph of Asiatic Chiroptera and the British 
Museum Catalogue of Chiroptera a Rhinolophus fulvidus^ Kelaart, is 
mentioned, and, in the first named work, the measurements of the type 
aro given. I cannot discover any species of this name described by 
Kelaart, and, from Blyth’s mention of E. fnlvidus in J. A. S. B. XX, 
p. 182, it is probable that this term was a mistake or MS. name for 
E. ruhidus. The new and unnamed species referred to in the next page 
(183) by Blyth was clearly that subsequently described by Kelaart as 
E. rammani/ca. 


Rhinolophus peterst. 

This horse-shoe bat was originally described by Dobson from a 
specimen of unknown locality (J. A. S, B. XLT, Pt. II, p. 387). The 
species was subsequently obtained by Hutton at Masuri (P. Z. S. 1872, 
p. 700). Recently another specimen has been captured by Mr. Davison 
at Coonoor, Nilgiri Hills, Madras Presidency, and sent to the British 
Museum, where it Avas identified by Mr. Thomas. 

Rhinolophus minor. 

Mr. Scully, in his excellent account of the Chiroptera of Nepal, has 
identified Rhmolophus suhhadius of Hodgson and Blyth with E. minor. 
So far as Blyth is concerned, this is precisely the same conclusion as 
that to which I had arrived independently, and, as Blyth’s description 
was taken from a supposed typical specimen sent by Hodgson, it would 

* Dobson classed R. rouxi of Tomminck as a synonym of R. ajjinis and both 
Blyth and Jordon took tlio namo from Temuiinck. ^ 
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naturally be supposed that there could be no question about the identi- 
fication of Hodgson’s type also. Yet, strange to say, Hodgson’s 22. svhha^ 
dius belonged, not pnly to a different species, but to a distinct genus. 
A comparison of the description and measurements by Hodgson quoted 
by Blyth together with his own ( J. A. S. B. XIII, p. 486) would alone 
cause suspicion. No true Bhinolophus can be said to have the ** nasal 
appendage quadrate,” and it would be remarkable if Blyth’s measure- 
ment of the tail should be only f inch when Hodgson found it to be 
inches. In fact, Hodgson’s R, suhhadius was Hipposidcros hicolor or per- 
haps 27. amhoinensis. It was referred to Hippos iderus by Hodgson him- 
self in ISl? (J. A. S. B. XVI, p. 896) and by Gray in the 1846 British 
Museum Catalogue of Hodgson’s collections (p. 3), and that this refer- 
ence is correct is shewn by Hodgson’s dmwings. Evidently, in this 
case, Hodgson had one specimen drawn and sent another, which proved 
to belong to a distinct form, to the Asiatic Society’s Museum in Calcutta. 

But this is not all that has to be to bo told about 22. minor. Blyth 
at the same time that he described 22. suhhadius gave an account of 
another allied form which he called 22. lepidus. The principal difference 
between the two was the form of the posterior nose-leaf, the sides of 
which were but slightly emarginate towards the tip in 22. suhhadius, but 
” so considerably emarginated ” in 22. lepidus that the tip appeared “ as 
a narrow terminal prolongation, one-sixteenth of an inch in length.” 

In one of the brief notes, often full of suggestion, that Blyth was 
in the habit of attaching to his zoological reports, and which, for want 
of a complete index, are so often forgotten, both 22. suhhadius and 12. 
lepidus were shewn (J. A. S. B, XXT, p. 347) to be varieties of 22. 
minor, Horsfield, differing only in colour. Again in the same volume, p. 
361, 22. suhhadius was identified with 22. minor. But before his Catalogue 
of Mammalia was written, Blyth had either forgotten his previous re- 
marks' or changed his opinions, for in that work, whilst 22. lepidus was 
assigned to 22. rouxi (22.^ affinis), Jl. suhhadius was left as a distinct 
species (1. c. pp. 24, 25). Curiously enough, although under R.> rouxi 
in that catalogue there is a reference to “22. minor (?) apud nos, J. A S. 
XXI, 486,” the page is incorrect. 

In 1872 (J. A. S. B. XLI, Pt. IT, p. 337), Dobson described a horse- 
shoe bat as 22. garoensis. This species, which was kept distinct in both 
the Monograph and Catalogue, was shewn in them to differ from 22. 
minor only in having the margins of the posterior nose-leaf straight in- 
stead of concave, in short it was 22. suhhadius of Blyth with the posterior 
nose-leaf slightly more triangular. Finally, in 1880 (Report Brit. Assoc, 
p. 176), Dobson united E. garoensis and E. minor, thus arriving at the 
same conclusion as Blyth had reached 28 years before. 
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Bhinolophub tbaoatus. 

This Himalayan bat was identified by Dobson (P. A. S. B. 1872| 
p. 208) with the European E. ferrum-equinum^ and unquestionably the two 
S^e very closely similar. The identification has ever since been gener- 
■^ally accepted, and, in Dobson’s great works on the Ghiroptera, E. tragatus 
is quoted as a synonym of E. ferrum-equinum. 

There is, however, a distinction not often to bo made out in skins, 
but easy of recognition in examples preserved in spirit, that suffices, I 
think, to justify the separation of the two forms. In E. tragatus^ as 
observed long ago by Blyth (J. A. S. B. XXII, p. 409), the lower lip is 
traversed by three vertical grooves, as in E. affinis, E. minor ^ E. macrotis^ 
and many other species, whilst in true E. ferrum-equinum there is but a 
single groove, as in E. hipposiderus, pearsoni^ etc. The nose-leaf as a 
rule in E. tragatus is considerably broader than in E. ferrum-equinum^ 
but there is some variation. 

All the Himalayan specimens that I have been able to examine, 
including examples from Darjiling, Nepal, and Alasuri, have three grooves. 
The specimens in the British Museum obtained by Mr. Scully in Grilgit 
agree, however, entirely with the Palaearctic form, E ferrUm-equinum, 
and have but a single mental groove. 

HlPPOSlDEBUS DIADEMA, 

The locality Odeypore given by Dobson for this bat in the Mono- 
graph of Asiatic Ghiroptera, p. 200, and repeated in Anderson’s Cata- 
logue of Mammalia in the Indian Museum, Calcutta, p. 115, is not Odey- 
pore or Udaipur in Rajputana, but, I believe, a small state lying north- 
west of Sambalpur. The locality given for my own specimens “ Pullun- 
dur. Central Provinces ” is S. K. of Nagpur and not far from Bhandara. 
These localities are of some importance, being the only two in the 
Peninsula of India, so far as I can learn, whence this bat has been 
recorded, though it was obtained in abundance by Kelaart at Kandy 
in Ceylon, and has a wide distribution from the Himalayas to Timor and 
the Philippines. 

Hippo BiDERUs bicolor. 

From the remarks made under Wiinoloplius minor^ it is evident that 
Mr Hodgson must have obtained one of the forms referred to this species 
in the Nepal Valley, I think from the figure, H. amboinensis. I am 
disposed to agree with Mr. Scully and to class H. amboinensis as a dis- 
tinct species from H. bicolor (H. fulvus), 

\ 

* C(ELOPS PRITHI. 

This species, originally described by Blyth from a Sundarbau 
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specimen, and subsequently recorded by Dobson from Java and Laos 
(Siam), has recently been discovered by Col. Kinlocb near Darjiling. 

Meoaderma spasma. 

Blyth 36 years ago (J. A. S. B. XXI, p. 346) noticed the occurrence 
of this bat in Ceylon. In bis Ccatalogue, p. 23, note, be observed that 
tbo specimens bad disappeared from the Society’s Museum. I well 
remembei' bis lamenting the loss of several bats, the bottles having been 
stolen for sale and their valuable contents thrown away. The species 
does not appear to have been again observed east of the Bay of Bengal, 
and Dobson, very naturally, in his Catalogue of Chiroptera, p. 158, con- 
siders the occurrence of this species in Ceylon doubtful. 

In some MS. notes which Mr. F. W. Bourdillon kindly placed at 
my disposal, a bat obtained from a hollow tree, at an elevation of 2700 
feet above the sea near Mynall, in Tmvancore, was described. It was 
clearly a species of Megaderma, and the size (length 2| inches, forearm 2) 
and nose-leaf agreed much better with M. spasma than with M. lyra. 
There are some specimens of M. spasma in the B?'itish Museum labelled as 
from Ceylon, but their history is unknown. They have the forearm 2T 
to 2.2 inches in length. On the whole, I ^diink it probable that M. sptasma 
does inhabit Ceylon and Southern India. 

Nyctophilus geopproyi. 

This bat, which is identified by Dobson with N, timoriensis of 
Geoffrey, is an inhabitant of the Australian region, being found in Aus- 
tralia, Tasmania, and some of the Pacific islands. It is, however, included 
amongst the mammals of India (p. 48) by Jerdon, who says, “ This bat, 
which has been found in Europe and Australia, was sent from Mussoorie 
by Hutton.” Hutton, however (P. Z. S. 1872, p. 704), denied all know- 
ledge of the species, and Mr. R. A. Sterndale, in his Natural History of 
the Mammalia of India, although he copies the description quoted by 
Jerdon, very naively remarks that he can find no trace of the bat in 
Dobson’s Monograph. It is, I think, evident that Jerdon took the name 
and locality from Blyth’s Catalogue, and that in this there has been a 
mistake in printing. At the end of the text in p. 36 there is printed : 
“ Genus Nyctophilus, Leach, Hab. Australia. A. Specimen presented by 
the Sydney Institution (1845).” On the top of the next page comes 
“ 116, N. Oeoffroyi, Leach, Syn. Barhastellus pacificus. Gray. Hab. Europe, 
Himalaya. A. B. Specimens in spirit. Masuri, Capt. H. Hutton (1844).” 
Now in all other genera in this catalogue, the name of the genus is 
followed by the name of the species, not by the habitat, and it is, I think, 
clear that ” 116. N. geoffroyi, Leach, Syn. Barhastellus pacificus, Gray.” 
ought to come immediately below ” Genus Nyctophilus, Leach ” and be- 
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fore ** Hab. Australia.” This view is confirmed by the fact that a single 
specimen of N, geoffroyi, not two, presented in 1845 by the Sydney In- 
stitution, was found by Dobson in the Indian Museum (containing the 
specimens of which Blyth’s Catalogue was a list) and recorded by 
him in the Catalogue of specimens printed as an Appendix to bis 
Monograph of Asiatic Chiroptera, p. 220. The Hab. Europe, Hima- 
laya, and record of two specimeos from Masuri presented by Captain 
Hatton in 1844 must have referred to some other bats, and, as 116 
A. in the same Catalogue of Dobson is identified with Synotus dar- 
jelinensis^ whilst in Anderson’s Catalogue 116 A. and B. are both 
referred to that species, it is, I think, manifest that the reference belongs 
to the species preceding Nyctojphilus^ namely, to Barhastdlm communis^ 
with which, until Dobson pointed out the difference, Synotus darjelinensis 
was supposed to bo identical. 

Vesperugo nasutus. 

The locality of this bat is given as Shikarpur. Sind The specimen 
was obtained, I believe, so far as my memory serves, in the Shikarpur 
collectoratc, not near the town, but across the Indus, a short distance 
east of llori. 

VeSPERUGO IMBRICATUS. 

There is, in the British Museum, a skin of this species sent byBlyth 
and labelled Calcutta. The specimen is in all probability Indian. 

Vesperugo mordax. 

Dobson, in his “ Report on Accessions to our Knowledge of tho 
Chiroptera during the years 1878 — 1880,” published in the Report of the 
British Association, 1880, p. 184, shews why the eastern form of F. 
maurus (or rather perhaps V. savii) should be distinguished under the 
name of V. mordax, Peters (M B. Akad. Berlin, 1866, p. 402). 

In the British Museum collection there is a skin of this species 
labelled F. madcraspatanus, Elliot. This is probably the Scofophilus 
fnaderaspaianus of Gray’s “ List of the Specimens of Mammalia in the 
Collection of the British Museum,” 1843, p, 29, a species that, like many 
others in the same list, has never, to the best of my belief, been described. 
The name is in all probability wrongly attributed to Elliot. 

Vesperugo ceylonicus. 

Dobson, in his Catalogue, p. 222, describes a species of bat os F. 
indicus from two Mangalore specimens, and records the existence of a 
third specimen, labelled Madras (but very probably from tho Malabar 
coast), in the British Museum collection. He also calls attention to the 
fact that Scotophilus ceylonicus, Kclaart, ” may be identical, as the de- 
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scription and most of the meaaarements correspond oloselj ; but the 
outer upper incisors are described as having two or three cusps, and the 
length of the tibia is given as 0 7 inch,*’ instead of 0*55. The type too 
had been lost. 

Now in V. indicus, as in F. noctula, ** the outer incisor is hollowed 
out to receive the extremity of the lower canine when the jaw is closed,” so 
that this incisor may very well be described as having two or three 
cusps. But Kelaart’s expression is more characteristic. He says, “ Upper 
incisors 2 pairs both indistinctly bilobed P or certainly the lateral ones 
are trifid.” Now the inner upper incisor is bifid and in all probability the 
precise form of the outer upper incisor varies, according as it is worn 
away by the point of the lower canine. Certainly, in some skulls of 
V. noctulay ‘ trifid’ would correctly express the form of the tooth. I think, 
therefore, that there should be no hesitation in recognizing Kelaart’s 
name for the species. 

Vesperugo abbamus. 

Blych in 1852 (J. A. S. B. XXI, p. 360) received several bats from 
Masuri, sent by Captain T. Hutton. Amongst the species supposed to 
be identified was the pipistrelle, which Blyth, then and subsequently, 
called My Otis jpipistrellus (though the genus Myotis of Gray, I believe, 
was confined to species of Vespertilio*) , In 1853 (J. A. S. B. XXII, 
p. 581), Blyth pointed out that the supposed pipistrelle from Masuti 
dilEered from the true pipistrelle of Europe in colour and in the small 
size of the foot, which, with its claws, scarcely exceeded in. ; and he 
proposed for this form the name M. parvipes, a name that is retained by 
Jerdon in bis work on the Mammals of India, p. 48, but which is not, so 
far as I am aware, mentioned by Dobson. The type was lost. 

Years afterwards Captain Hutton, in his paper on Himalayan bats, 
described a Vesperugo micropus (P. Z. S. 1872, p. 708). This was sub- 
sequently identified by Dobson, I believe from examination of the type, 
with F. ahramus. I cannot but suspect that Blyth ’s Myotis parvipes 
was the same. 

At the same time, the dimensions of the foot, as given by Blyth, 
agree more nearly with those of the true pipistrelle, snd the only reason 
for not identifying M. parvipes with F. pipislrellus is that this species 
has not been recognized amongst Hutton’s collections, nor is it known 
to occur in the Himalayas east of Kashmir, where it was obtained by 
Stoliczka (Yarkand Mission Mamm. p. 11). It is also possible that 

• The genns was proposed in 1842 (A. M. N. H. X, p. 268). The examples quoted 
were F. mwrinwst V. hechsteini, and F. nattereri, all belonging to the second section of 

the genus in Dobson’s Catalogue. 
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Myotis parvipea may have been a true VeBpertilio. Ifc is to be regrette^j 
that BO imperfect a description was given. \jlf- 

I had expected to be obliged to restore the name of coromandelicus 
by which this bat was so long and so widely known in India, but, so far 
as I can ascertain, no Latin name was given by F. Cuvier, who meraly 
called a small bat, but doubtless this species, Vespertilion de Ootomandel, 
(Nouv. Ann. du Museum d’ Histoirc Naturelle I, p. 21). 

VeSPBRDOO PIPISTRELLUS. 

In the Society’s Journal for 1857 (Vol. XX, p. 159, note), Mr. Blyth 
identified a spirit-specimen sent by Mr. Hodgson of Vespertilio palUdi- 
ventris with the pipistrelle, after comparing the former with British 
specimens of the latter. In Blyth’s Catalogue, however, although the 
locality “ Himalaya ?’* is assigned to the pipistrelle, there is no men- 
tion of Vespertilio pallidiventris^ and tho figure of the latter in Hodgson’s 
MS. drawings is very unlike the pipistrelle. Scully is doubtless right 
in . his identification of V. pallidiventris with F. nepalensis. T have ex- 
amined Hodgson’s drawings, and tho only reason for doubt in the short- 
ness of the tnigiis in the figure. 

Vesperugo kuhli. 

I think Pipisirellus lepidusy Blyth (J. A. S. B. XIV, p. StO), from 
Kandahar, must be identical with Vesper ago leucotisy Dobson, now con- 
sidered by the last named writer a variety of F. huhli. The descrip- 
tion agrees, and the species is common in Sind, Baluchistan, and 
Southern Persia, consequently it is very likely to be the common small 
bat of Kandahar. 


ScOTOPHlLUS KDHLI. 

I think it is a matter for serious regret that the late Dr. Peters, 
when he had ascertained, by an examination of Leach’s type of Scotophilm^ 
what the genus really was, did not at once propose a new generic term. 
Loach in 1822 (Trans. Linn. Soc. XIII, p. 71) described a now genus 
and species of bat under the name of Scotopidlus kuhli. The name 
Scotophilus was apparently left in oblivion until Dr. Gray in 1838 (Mag. 
Zool. Bot. II, p. 497) applied it to a very miscellaneous assemblage 
of bats, comprising tho Vespertilio temmincki of Hors field and the Scoto- 
pldlus kuhli of Leach (re-named 8. leachi) together with a large num- 
ber of species of Vesperugo. It is only fair to say that Leach’s account 
of the dentition in the young Scotophilus agreed in some respects with 
that of Ves^^erugoy but not with that of the type represented by Fespe?-- 
tilio temmincki of Horsfield. 

35 
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However Gray’s paper led to a wide use of the term iu an erroneous 
sense, and, when, therefoi'e, Peters, in 1866, examined Leach’s original 
type and found it to be an immature example of the form then generally 
known as Nycticejus temmincki, with milk teeth, it is unfortunate that 
the name Scotophihis was not abandoned, as it might well have been, for 
Loach’s description was erroneous and misleading. 

Dobson has recapitulated the facts above mentioned (P. Z. S. 1875, 
p. 368), and I believe he was precisely of the same opinion as myself, but 
rather than propose a new name he accepted Scotophiltis. But this has 
led to another difficulty. The speci&c name temminckif applied by Hors- 
ficld to one of the commonest, most widely spread, and best known of 
oriental bats, could scarcely be dropped without inconvenience, so the 
common yellow bat stands in Dobson’s works as Scotophilus temminckii- 
If, however, the examination of the type is sufficient for the identification 
of the genus, the species may be determined in the same manner. This 
Dobson acknowledges, but gets over the difficulty by leaving the ques- 
tion of the adult form to which the young type belongs open. 

Now it is true that in many genera of bats it would be veiy difficult, 
perhaps impossible, to identify the young, but the present is not one of 
those instances. There are but two other species that have the same 
peculiar and unmistakable tragus as 8» tGvnvninckiiy viz.^ S* hothonicus 
and 5, gigas both African. In both of these the upper incisors have a 
-very differently formed cingulum. By cutting down slightly on the gum 
the permanent incisors have been examined in Leach’s type by Mr. 
Oldfield Thomas, and shewn, as was anticipated, to bo those of 8. tern- 
mincki'. It was of couise much more probable that Leach’s specimen 
should belong to this very common Indian and Malay form than to a 
comparatively rare African species. If, therefore, we are guided by type 
specimens, the specific name kuhli has priority over temmincki, and wo 
must abandon a well known specific name for an unknown one. The 
only alternative is to discard the genus 8cotophilm^ and this is now 
scarcely practicable. The species must therefore stand in future as 
Scotophilus kuhli. 


Scotophilus ORNAi’us. 

Nycticejus nivicolusy Hodgson (A. M. N. H. 1855, XVI, p. 44), proves 
by a comparison of his MS. drawings with specimens of Scotophilus orna- 
tus (Blyth) to be that species. Blyth’s name has priority. 

8, ornatusy according to Jerdon, is found at low elevations in warm 
Himalayan valleys, whilst the name of Nycticejus nivicolus indicates a 
very different habitat. But Hodgson only know that the bat named by 
him came from the interior of the Sikkim Himalaya, near snow, and it 
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may bave been obtained from a deep valley at no great elevation above 
the sea. 

Habptiocephalus leucogasteb. 

There is in the British Museum a skin of this species procured by 
Hodgson near Darjiling. 


Vespebtilio habselti. 

A specimen from Burma, the exact locality not recorded, is in the 
British Museum. 


Vespebtilio longipes. 

There can, I think, be very little, if any, doubt that this small bat 
described by Dobson in 1872 from the caves of Bhima Devi, Kashmir, is 
the same form as was named by Blyth Myotis theohaldi in 1855 (J. A. 
S. B. XXIV, p. 363). Blyth ’s types were obtained by Mr. Theobald 
from limestone caves near Matar Nag, N. of Islamabad (J. A. S. B. 
XXll, p. 581), and were at first referred by Blyth to Myotis pallidiven- 
tris^ Hodgson, but subsequently distinguished. The types were after- 
wards lost. The measurements, the large feet, and the habitat render it 
nearly certain that the two forms are identical, but it is impossible to 
adopt Blyth’s name without clearer evidence, for his description is in- 
sufiicient, and be declares the species to be extremely close to the pipis- 
trelle, which F, longipes is not. 

Vespebtilio megalopus. 

The collection containing the type of this bat was supposed to bo 
from the Gaboon, West Africa. The known species in the collection, 
however, prove to be from Kashmir, and there is every probability that 
F. rnegalopus is from the same country. 

Myotis berdmorei, Blyth. 

This was a name given by Blyth in his Catalogue, p. 35, to threo 
specimens of a bat in spirit received from Major Bei’dmore in 1859. 
The description of the species appeared in the Society’s Journal for that 
year (J. A. S. B. XXVIII, p. 293). The specimens were in all pro- 
bality obtained at or near Shive Gycng on the Sittoung (or Sitang) River, 
Burma. The types appear to have been subsequently lost, as they are 
not mentioned in Dobson’s Catalogue at the' end of his monograph of 
Asiatic Chiroptera, or in Anderson’s Catalogue. 

In this case I am unable to suggest what the species can have been. 
It was said to resemble the pipistrelle in size and structure, but the foro« 
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arm was in. long, considerably more than va Vesperugo pipistrelhis. 
The species might have been founded on large individuals V. ahra- 
mus, but, as specimens of that, form were recorded as being received at 
the same time and referred to a distinct genus and species (Scotophilus 
coromandelianus), this is scarcely probable. It is far more likely that 
Myotis herdmorei was a true Vespertilio, and it may have been F. mow- 
tivagus of Dobson or some other ally of F. mystacinus. But for the fact 
that the species was referred to Myotis^ a genus composed of forms with 
the foot only in part free from the wing membrane, I should be inclined 
to suspect that M. herdmorei was identical with true Vespertilio adversus of 
Horsheld (not of Temminck). The description and measurements agree 
very well, and it is higlily probable that this wide-ranging species occurs 
in Burma. Moreover, as has just been shewn, there is every reason to 
suspect that another form referred by Blyth to Myotis (3f. theohaldi) be- 
longs to Vespertilio of the same section as F. adversus. 

Vespertilio dobsoni. 

T trust that the types of this species will be carefully re-compared 
with F. formosus. Judged from Anderson’s description Cat. Mam. 
Indian Museum, p 143, F. dohsoni may very possibly be merely a large 
variety. The difference is not nearly so great as in the case of Scotopki- 
lus kuhli (S, iemmincki) and 8. heathi^ which are connected by inter- 
mediate forms. • 


Kerivoula haudwickii. 

There is in the British Museum a specimen of this species obtained 
by Mr. Theobald in the Punjab, and another from Ceylon, 

Kerivoula papjllosa. 

This bat was included by Jerdou amongst the mammals of India, 
but Dobson gives only Java as a locality. A specimen was sent from 
Calcutta by Mr. Pearson and is now in the British Museum. Tomes has 
also recorded a specimen from Ceylon. Neither locality is thoroughly 
authenticated, but for the presemt the species may, I think, be retained 
in the Indian list. 


MiNIOPTERIS BCHRErBERSI. 

Dobson has shewn that Vespertilio fuUginosa of Hodgson is -this 
Bpeeies, conseqpently Scotophilus fuligtnosusy Jerdon, Mammals, p. 36, 
should be the same, and Jerdon professes to copy Hodgson’s description. 
But the characters given are very different and must apply to some other 
bat. 
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In oonclasion, it may be nsefal to give the correct names, or, where 
the species have not been determined with certainty, the approximate 
identifications, of the bats enumerated in Jerdon’s Mammals. I know 
from experience how impossible it is to identify the species from the 
descriptions, and any one who consults Sterndale’s Mammalia of India 
will see what a source of confusion Jerdon’s names have proved. The 
numbers are Jerdon’s. In the few cases in which Dobson’s specific 
names differ from mine I have quoted both. 


Bats in Jeedon’s Mammals. 


Jerdon*8 Name, 

No. 12. Pteropus edwardsi 
No. 13. P. leschenaultii 

No. 14. Cynopterus marginatus 
No. 15. Megaderma lyra 
No. 16. M. spectrum 
No. 17. Bhinolophus perniger 
No. 18. B, mitratus 
No. 19. B, tragatus 

No. 20. B, pearsoni 

No. 21. B. affinis 

No. 22. B. rouxi 

No. 23. B, macrotis 

No. 24. B, suhhadius 

No. 25. Eipposideros armiger 

No. 20. H. speoris 
No. 27. H. murinus 
No. 28. H. cinereus 
No, 22. Ccelops frithii 
No. 30. Bhinopoma hardwichii 
No. 31. Taphozom longimanus 
No. 32. T. melanopogon 
No. 33. T, saccolaimus 
No. 34. Nyctinomus plicatus 
No. 35. Bcotophilus serotinus 
No. 36. 8, leisleri 
No. 37. S.pachyomus 


Corrected Name, 

P, medius, 

Xantharpyia amplexicaudata (Oyno» 
nycteris amplexcaudata^ Dobson). 
0, marginatus, 

M, lyra, 

M, lyra, 

B, luctus, 

B, mitratus, 

B, tragatus, (B, ferrum-eguinum^ 
Dobson). 

B, pearsoni, 

B. affinis, 

B, affinis, 

B, macrotis, 

B, minor, 

Hipposiderus armiger {Phyllorhina 
armigera, Dobson). 

H. speoris, 

R, hicolor, 

H, hicolor. 

Coclops frithii, 

Bhinopoma microphyllum, 

Taphozous longimanus, 

T, melanopogon, 

T, saccolcemus, 

Nyctinomus plicatus, 

Vesperugo serotinus, 

V, leisleri, 

V, serotinus. 
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Jerdon'a Nama* 

No. 38. 8, coromandelianus 
No. 39. 8, lohatu8 
No. 40. 8. fuUginosua 
No. 41. Noctulinia noctula 
No. 42. Nycticejus heathii 

No. 43. N. luteus 

No. 44. N, temminchi 

No. 45. N. castaneua 

No. 46. N. airattLS 

No. 47. N. canua 

No. 48. N. ornatua 

No. 49. N. nivicolua 

No. 50. Lasiurus pearaoni 

No. 51. Murina suillua 

No. 52. M.formosa 

No. 53. Kerivoula picta 

No. 54. K. pallida 

No. 55. K, papiliosa 

No. 56. Vespertilio caliginoaua 

No. 57. V, ailigorenais 

Np. 58. F. darjilingenaia 

No. 59. F. hlythii 

No. 60. F. adveraua 

No. 61. Myotis mtirinua 

No. 6*2. M, thfjohaldi 

No. 63. M, parvipea 

No. 64. Plecotna auritua 
No. 65. Barhaatellua communia 
No. 66. Nyctophilua geoffroyi 


Corrected Name, 

F. ahratnua, 

F. kuhli. 

? Miniopt^ria achreiherai, 

Veaperugo nootula, 

8cotophilua kuhli (iS. temminoki^ 
Dobson). 

8. kuhli, 

8. kuhlL 
8. kuhli. 

Veaperugo atratua. 

F. kuhli. 

Scotophilua ornatua. 

8. ornatua. 

Harpyiocephalua harpyia. 

H. cyclotia. 

Voapertilio formoaua, 

Kerivoula pncta. 

Vespertilio formoaua. 

Kerivoula papiliosa. 

V. muricola. 

F. mystacinus. 

? F. myatacinua. 

V. murinua. 

V. caliginoaua , 

V. murinua, 

? F. longipea. 

doubtful, probably Ve^erugo ahra~ 
mus or F. pipistrellua. 

Plecotua auritus. 

Synot us darj elingenaia, 

Nyctophilua timoriensis (not Indian, 
included by mistake). 
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X . — On new or little^hnown Butterflies from the Indian Begion, 

By Lionel db NiceVillb, F. E. S., 0. M. Z. S. 

[Received May 14th ; — Read June 6th, 1888.] 

(With Plates XIII. and XIV.) 

Family NYMPHALID^. 

Subfamily SATYRiNjE. 

1. Mycalesis malsabida, Butler. 

M, maUaridat Butler, Oat. Diurn. Lep. B. M., Satyridcst p. 134, n. 27, pi. iii, 
fig. 14 (1868); id., Marshall and de Niceville, Butt, of Ind., vol. i, p. 127, n. 106 
(1883) ; Kabanda malsaridaf Moore, Trans. Ent. Soc. Lond. 1880, p. 168; Mycalesis 
Ichasiana^ Moore, Proo. Zool. Soc. Lond. 1874, p. 566; id., Marshall and do Niodville, 

1. o., n. 106 : Kabanda Tchasianat Moore, Trans. Ent. Soo. Lond. 1880, p. 168. 

Through the kindness of the Rev. Walter A. Hamilton, I have 
recently received from Sylhot twelve males and two females of this 
species, all captured within a short period of one another. As regards 
the upporside they show no variation. The species is a remarkable one, 
in that it is the only Indian Mycalesis that has no ocelli whatever above . 
The undersides, however, of these fourteen specimens (which Mr. Hamilton 
selected for mo from a very considerable number purposely to show 
these variations) exhibit a perfect gradation from a specimen with a 
single ocellus only (and that most minute, in the fii’st median interspace 
of the hindwing, all the other ocelli being reduced to minute dots) to 
another with the ocelli as large as shown in Mr. Butler’s figure. In 
addition to this ocellular variation, we have, concomitantly, quite as great 
a diversity in the ground-colour. In the form with the obsolete ocelli, tho 
basal two-thirds of tho wings are ochreous-brown, and tho outer third, 
with the abdominal margin of tho hind wing, is purpli.sh-grey. In tho form 
with all tho ocelli large and perfect, wo have tho whole of tho ground- 
colour much darker, the discal purple line much more prominent, tho 
purplish grey border of the other form entirely al).sent, and tho series of 
ocelli surrounded by a purple line. Every gradatioiHs before mo between 
these two exircraos. •„ v 

When this species was treated of in “Tho Butterflie.s of India," 
the authors had not seen M. Ichasiana ; had they had access to a single 
typical specimen, they would not have questioned its specific distinct- 
ness from M. malsarida. There is no doubt, however, that these two 
species are as much one as are Mclanitis leda and M. isniene or Mycalesis 
blasius and M, perseus. These extraoi'diiiary variations are no doubt 
entirely caused by tho state of tho atmosphere at the moment probjibly 
when the larvfi is turning to a pupa and all its tissues are soft. With 
regard to many of tho Indian Satyrimv, they, are divided into two strongly- 
36 
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marked well-defined groups, which I have designated dry- and wet- 
season forms respectively. Those forms prevail during their respective 
scasouB, but are by no means strictly confined to thorn. For instance, it 
is a common occurrence in India to have what is called a “ break in the 
rains,” when for many successive days one has weather somewhat similar 
to that obtaining in the dry-season. Any larvae turning to pupae during 
a “ break ” would almost certainly, though they would emerge perhaps a 
^eek afterwards in a deluge of rain, be of the dry-season form. Similarly, 
during the dry-season, dry-season forms prevail, but, should a rainy day 
or two come, pupae formed during the wet interval would probably 
produce tho wet- season form of butterfly. Again, as it takes butterflies 
some little time to lay their eggs (after having completed this operation 
they die immediately), it must frequently happen that the two forms 
overlap : a dry-season female not having laid her eggs during tho dry 
season would do so at the beginning of tho rains, and, though caught in the 
rainy season, would still be a dry-season butterfly, its worn appearance, if 
nothing else, proclaiming the fact ; and vice versd with a wet-sftison 
butterfly not having completed her laying during the rains and caught 
in the dry-season. So it is with M, malsarida, Mr. Hamilton obtained 
a very long series of it in the s|.ring below Shillong in Sylhot : tho 
greater portion were, as they should have been, of tho dry-season form, 
but a few were of the other extreme, and these he picked out, togeljiier 
with intergrado specimens between tho two extremes, and sent to me. Tho 
prevailing form of this species is therefore M. khasiana in tlie dry-season 
and true JVf. malsarida in the wet-season, and the occasional appearance of 
the one form or the other out of its proper season will not upset the main 
fact of tho occurrence of two distinct well-marked forms corresponding 
to the seasons, the dry and the wet, into which the Indian climate may 
be primarily divided. 

Mr. Moore’s subgenus Kahanda contains therefore a single species 
only, BO far as Is at present known, and adds one more to the groups 
of Mycalcsis in which seasonal dimorphism occurs, as given bj Mr. W. 
Doherty in vol. Iv, pt. ii, of this Journal, p. lOG. 

M, malsarida may be considered to be a rare species, as it appears 
to be strictly confined to Assam, though it is probably common enough 
in the spots where it is found at all. 

Subfamily Nympualinj;. 

2. ZopnoESSA BAMADEVA, de Nic6ville, PI. XIII, Fig. 3, d*. 

Z. ramadevttf de Nic6villo, P. A. S. B. 1887, p, 147. 

I take this opportunity to figure this very pretty and distinct 
species. It lacks (as also do^s Z. andersoni, Atkinson) the glandular 
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patch of difFerentlj-foriued scales on the upperside of the hindwing near 
the base of the costa which is one of the characters of Mr. Doherty’s snb- 
genns Oharma,* of which Zophoessa haladeva, Moore, is the type. The 
name “ Okarma ” is very close to Oharmusy but has a difEerent origin, 
being that of a valley in Kumaon, I believe. 

3. Byblia ILITHTIA, Drury. 

Papilio ilithijiaf Drury, 111. Ex. Ins., vol. ii, p. 20, pi. xvii, figs. 1, 2, femah (1773) ; 
Hy^janis simpleXf Butler, Proo. Zool. Soo. Loud. 1883, p. 140, n. 7, pi. xxiv, lig. H, 
f female. 

In “ The Butterflies of India,” vol. ii, p. 15, I admitted 7?. simplea^, 
Butler, as a species distinct from B. ilithyiay Drury, though I had not seen 
a specimen, on the strength of Colonel S win hoe’s assurances that it is a 
good species and his having recorded it from Poona, Mhow, Dopalpore, 
and Assirghur. Ho recorded H. poUnicey Ciamcr (which is a synonym 
of B. ilithyiay Drury), also from Poona and Mhow, and identifies one of 
my specimens from Dopalpore as B. ilUhyiay so that the two species occur 
together in throe out of the four localities from which B, simplex has 
been recorded. 

Hot being able to identify B. simpleXy I sent my entire collection 
of specimens of this genus to Colonel Swinhoe, who has kindly 
separated them into the two species, B. ilithyia and B. simplex. Of the 
latter species he identifies live specimens, one from Bombay, two from 
Poona, one from Sirur, and one from the Central Provinces. I find that 
these five specimens show as much variation as do those in my long series 
of B. ilithyia, and I cannot trace one single character running through 
these five examples by which 1 can distinguish them from B. ilithyia, and I 
do not know how Colonel Swinhoe identified them. The points of differ- 
ence between the two species that I gave in tlie key to the genus in my 
book are quite incorrect, having been taken solely from Mr. Butler’s figure 
of B. simplex, with which the specimens Colonel Swinhoe identifies 
as such do not at all agree. Mr. Butler’s description of B. simplex 
is of little use to students in India, as ho compares it to B. cora, 
Feisthamel, an African species, which Mr. Trimen in his “ South- African 
Butterflies,” vol. i, p. 204, gives as a synonym of B. ilithyia. In con- 
clusion, I think that there is only one species of Byhlia in India, which 
stands as ilithyia, unless of course Colonel Swinhoe should have incorrectly 
identified my specimens of B. simplex, in which case all his recorded loca- 
lities for that species would probably also bo wrong, but this is a very 
unlikely contingency. 

* J, A. S. B., vol. Iv, pt. ii, p. H7 (1886). 
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4. Neptis NANA, n. sp., PI. XTII, Fig. 1, c?*. 

Habitat: Bhutan. 

Expanse : cf , 2'5 inches. 

Description : Male. Upperside, both wings distinguished from N. 
narayana, Moore,** by having all the markings bright ochreous instead 
of pure white^' as described and figured by Mr. Moore for tliat species, 
or just very faintly tinged with palest ochreous, as in the specimens 
I have seen. Hindtoing with the submarginal band narrower. Under- 
side, both wings with the ground-colour and pale violet markings of a 
deeper and richer shade of colour. Hindioing with the submarginal 
band as above narrower, the pale violet band between it and the discal 
band broader and better- defined, and the marginal pale violet line nearer 
the margin. 

There are three male specimens of N. nana in the collections of 
Messrs. Otto Moller and A. V. Knyvett taken in April and June by 
their native collectors in Bhutan. The rich ochreous coloration of the 
markings of the upperside will at once distinguish N, nana from N. 
narayana. The range of the latter species has been considerably ex- 
tended by Colonel A. M. Lang, R E., taking it at Naini Tal rarely at 
from 5,500 to 6,500 feet elevation in the middle of May. N, nana is also 
allied to “ Limenitis ** antoma, Oboi*thur,t from Moupin, from which it 
may be known, on the upperside of the forewing, by the discal sireak 
being shorter, and the lower portion of the discal macular band (in 
N, antonia formed of four spots at regular intervals divided only by 
the .veins, in N. nana apparently of two spots only, with a considerable 
space of the ground between them, the upper spot nearly a circle, 
the lower an elongated streak) differently shaped. On the hindwing 
the submarginal yellow band in N, nana is narrower. It is also more 
disiSantly allied to “ Limenitis armandia, Oberthur,f described without 
exact locality as from China, but the extreme tenuity of the yellow 
markings on the upperside of both wings in that species will at once 
distinguish it from N, nana ; the markings of the underside' are similar 
in character, but those on the hindwing are much blurred, and the 
ground-colour is pale yellow almost throughout. N, nana is also allied 
to N, thisbe^ Menetries,§ a species that has no yellow submarginal band 
on the upperside of the hindwing, and occurs in Amurland. 

* P. Z. S. 1858, p. 6, n. 8, pi. xlix, fig. 3, male. 

t E'tndes d'Ent., vol. ii, p. 22, n. 11, pi. iv, fig. 3 (1876), 

J E'tndes d*Ent., vol. ii, p. 23, n. 12, pi. iv, figs. 4a, 4ib (1876). 

Figured in Schrenck’s fieisen, vol. ii, p. 26, n. 56, pi. ii, fig. 9 (1859). 
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5. Athtma bttfula, de Nic^ville. 

A. rufulaj de Nic^ville, Butt, of India, vol. ii, p. 181, n. 474 (1886). 

Habitat : South Andaman Isles. 

Expanse : d*, 2*6 inches. 

Description : Male. TJpperside, both wings black. Forewing with 
a prominent oval white spot, at the end of the discoidal cell, and an 
indistinct broken basal narrow white streak ; throe subapical oval white 
spots divided by the discoidal nervules, the upper the smallest, the lower 
rather larger, the middle spot the largest ; an oblique discal scries of 
three white spots, the upper in the first median interspace large and oval 
touching its bounding nervules, the one below in the submedian inter- 
space quadrate, filling the interspace, slightly constneted at each side, 
the lowest spot below the submedian nervure elongated ; an indistinct 
pale rufous marginal and submarginal macular band, the latter ending 
anteriorly in a prominent bright rufous spot as in A. ca'tna, Moore. 
Hindwmg with the first subcostal nervule and that portion of the costal 
nervure between the bases of its branches pure white ; a broad discal 
white band from the submedian nervure to the first subcostal nervule, 
with a small oval spot in the costal interspace in continuation ; a 
narrow pale marginal band, and a broader more distinct submarginal 
band. Underside, both wings dull ochreous more or less marked with 
black between the veins. Foi'cwing with the bluish-white discoidal 
streak formed of four equal portions ; a bluish-white spot near the base of 
the submedian interspace bearing a prominent wedge-shaped black 
spot ; otherwise marked much as on the upperside. Mind wing with a 
curved subcostal white streak, and a discal series of decreasing black 
spots between the veins from the first median nervule to the costa ; the 
abdominal margin broadly bluish ; otherwise marked much as on the 
upperside. 

I have at last received a male of this species from Mr. R. Wimber- 
Icy ; the first female was caught as far back as 1872, and is now 
in the Indian Museum, Calcutta. The male is nearest to that sex 
of A. cama, but may at once be known on the upperside by the cell- 
streak and spot being white, not rufous ; the white subapical spots 
and discal band are also differently formed ; in the hind wing the discal 
white band ending in a small well-separated oval spot in A. rufula 
is also a distinguishing feature. The colour of the ground on the under- 
side is a good deal different too, and the streak in the cell of the fore- 
wing of A. rufula being divided, while it is entire in A. cama, will 
readily distinguish between these species. 
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6. Euthalia adima, Moore. * 

Adolias adinia, Moore, Horsfield and Moore, Oat. Lep. Mns. E. I. 0., vol. i, 
p. 194, n. 392 (1857 J ; Euthalia adi^na, do Niocville, Butt, of India, vol. ii, p, 210, 
u. 505 (1886). 

When I wrote about this species in “ The Butterflies of India,** 
I had seen no specimen of it, but, thanks to Mr. Walter A. Hamilton, 
1 have received a considerable series of males and five females, all taken 
below Shillong in Assam. They shew great variation in the only 
character which distinguishes the species from E. a 2 )piadeSf Menetri^s, 
viz ,^ — the entire absence or more or less prominence of the blue band on 
the outer margin of the hind wing on the upperside in the male. In 
some specimens there is not the smallest speckle of blue, in others there 
are just a few blue scales at the anal angle, in others a considerable pair 
of patches in each interspace, till the other extreme is reached in which 
there is an almost continuous band, as in E, appiades, divided only by 
the veins and internervular folds. The female is indistinguishable from 
the common form of that sex of E, appiades* I was wrong in the “ Butter- 
flies of India** in saying that E. adima “ is apparently nearest allied to 
E.jahnu^ Moore:** superficially a typical male of E, adima is nearer to 
E,ja1mu than it is to E, appiades^ the former having no blue coloration on 
the upperside, but, as will be seen from the above rejnarks, E. adima is 
a very variable species in the male, and one extreme of the variability 
approaches very near indeed to E, appiadesy and the females of the two 
are indistinguishable. Mr. -Hamilton tells me that E, appiades does not 
occur at the spot where he finds E. adima ; the latter may therefore bo 
treated as a local race of E, appiades till the series of gradations between 
the two species is found to bo quite complete ; at present there is a con- 
siderable gap between my most blue E. adima and E, appiadeSy though 
that specimen is really much nearer to E. appiades than it is to typical 
E, adima. The true E. ajjpiades occurs almost all over Assam and is a 
very common species. It is a little strange that it should be replaced at 
the foot of the Shillong hills by so variable a local mce. 

Family LYC^NID^. 

7. Zephtuus DonEETii, n. sp., PI. XIY, Figs. 1, d, 2, $ . 

Habitat : Western Himalayas. 

Expanse : d' ^ , 1*5 to 1*T inches. 

Description : “ Male. Upperside, both wings black. Forewmg with 
the black area confined to the costa narrowly, the outer margin broadly 
and increasingly to the anal angle, and the inner margin narrowly ; the 
rest of the surface extremely dark iridescent green varying to irides- 
cent purple according to the ^play of the light, crossed by the black 
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veins. Hindwing with mpmo streaks of the same colour between the 
veins on the disc; anal lobe and tail (the latter tipped with white) 
obscure reddish. Underside, ‘both wings reddish-brown, sometimes 
ochreous-brown ; the discoidal cells closed by a narrow red band out- 
wardly defined with black. Forewing with a waved discal red band, its 
outer edge irregular, and defined by a fine black, then a silvery line, 
extending from the costa to the first median nervule ; a submarginal 
increasing macular dark fascia, the apical half of the outer margin red- 
dish. Hindwing with a broader discal red band than in the fore wing 
prominently outwardly defined with a silvery lino, a submarginal lunular 
red band, which is bent upwards at the anal angle and continued some 
distance along the abdominal margin, where it is inwardly defined (as aro 
also the two lunulcs next to it on both sides) with a fine silvery line ; a 
series of red lunules on the margin; tail red. Cilia cinereous through- 
out. Female. Ufperstde, loth loings black. Forewing with an irregular 
orange spot placed outwardly against the disco-cellular nervnlcs, and 
another similar spot placed below and beyond it in the second median 
interspace, sometimes extending diffusedly into the interspace below ; 
the discoidal cell and a patch in tho middle of the submedian interspace 
rich purple (never green) in some lights ; this colour sometimes entirely 
absent. Hindwing unmarked. Underside, hoih icings as in the male. 

May at once bo distinguished from Z, icana, Moore, by tho discal 
band of both wings on the underside being narrower and outwardly 
defined with a bright silvery line. The two lunular marginal bands on 
the underside of tho hind wing are in Z, dohertii also more prominent 
and deep vermilion throughout : in Z, icana they are more orange and 
that colour is confined to the anal angle. The discal band on the hind- 
wing below is always distant from the disco-cellular band : in Z. icana 
the two are run into each other, owing to the much greater breadth of 
the band. 

I possess numerous specimens, including four females, of Z. 
dohertii taken by Mr. P. W. Mackinnon at Tohri Gurhwal, near Masuri, 
8,500 feet, in June ; I also took four males on the Jalauri Pass, at about 
9,000 feet, Kulu, in July. As Mr. W. Doherty first pointed out tho dis- 
tinctness of this species,* I have much pleasure in naming it after him. 

8. Acesina aberrans, n. sp., PI. XIV, Figs. 3, <?, 4, 9 . 

Habitat : Upper Tenasserim. 

Expanse: 1‘45; ?, 1’50 inches. 

Description : Male. Uppersidb, both wings shining bluish-purple, 
with a very narrow outer black margin. Hindwing with some marginal 

* J. A. S. B., vol. Iv, pt. 2, p, 131 (1886). 
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narrow black streaks on either side of the tail divided from the cilia by 
a white thread ; tail black tipped with white. Undersidb, both wings 
coloured and marked almost exactly like A* paraganesa, mihi. Forewing 
with the discal macular band much broken in the middle, the lower por- 
tion below the third median nervule being shifted backwards consider^^ 
ably, so that the outer anterior angle of the uppermost spot of the lower 
portion touches the inner posterior angle of the spot above it; in id* 
paraganesa this band is straight and unbroken. Kindwing with a few 
metallic green scales towards the anal angle which are not present in 
A. paraganesa. Female. Upperside, with the costa, apex, and 
outer margin all broadly black, the base and disc of the wing to the 
inner margin pale blue ; a whitish spot at the end of the discoidai cell, 
one beyond in the lower discoidai interspace, and two smaller ones 
below divided by the second median norvule. Jlindwing with the costa 
broadly, the outer margin less broadly and decreasingly black, the veins 
black, widening out towards the margin, the rest of the wing pale 
blue ; a fine anteciliary white line on either side of the tail. Underside, 
both wings marked as in the male, but the metallic green scales on the 
hindwing wanting. 

A larger species than A, paraga'\esa^ the male conspicuously different, 
as the blue coloration extends over the entire surface except the ex- 
treme margin, while in A, paraganesa it is confined to a patch on J)ho 
disc and base ; the opposite sexes in A, paraganesa are also nearly alike, 
while in A, aherrans they are widely different. This is only the second 
species of the genus. The male was taken by Captain C. T. Bingham in 
the Meplay Valley on the Gth January, 1882, the female was also obtained 
by him at Donat in January. 

9. Zarona jasoda, n. sp., PI. XIV, Fig. 5, d*. 

* 

Habitat : Pegu Hills, Burma. 

Expanse : ^ , 1’4 inches. 

Description : Male. Upperside, both wings black. F<yrewing with 
a streak on either side of the median nervure, a small patch filling the 
base of the second median and a larger one filling the base of first 
median interspace, a lengthened streak in the interno-median area and 
placed obliquely above it, a large somewhat quadrate patch in the 
submedian interspace, all brilliant shining ultramarinc-blue inclining to 
brilliant emerald-green in some lights. Jlindwing with the posterior two- 
thirds of the surface also blue crossed by the black veins, the outer margin 
narrowly black, and with some whaii diffused black spots placed upon and 
, near the termination of the median nervulos, two conjoined spots in conti- 
nuation of these latter in the submedian interspace ; costal and abdominal 
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margins pale fuscous. Ukdebsidb, hath wings deep glossy purplish-brown. 
Farewing with a discal macular irregular fascia, and with a double 
series of indistinct marginal lunules ; inner margin pale. Sindwing 
with a veiy irregular discal macular fascia, outwardly slightly defined 
with whitish ; margiiial lunules much as in the fore wing, some indistinct 
plumbeous irrorations towards the anal angle. 

Nearest to “ Poritia ” pharygey Hewifcson, from Perak and Borneo, 
from which it may at once be distinguished by the absence of the three 
subapical and six marginal blue spots and the broad streak in the interiio- 
median area on the uppersido of the fore wing, and the much greater 
extent of blue coloration on the upperside of the hind wing ; the mark- 
ings of the underside also are very different. 

Described from a single specimen in the collection of Captain G. T. 
Bingham, who captured it in December, 1887. 

10. Aphnjius rukma, n. sp., PI. XIV, Fig. 6, cf . 

Habitat : Sikkim. 

Expanse : d', 1*3 inches. 

Desceiption : Male. Upperside, forewing black, the base and lower 
discal area slightly iridescent deep blue of the exact shade and extent of 
A. nipalicuSy Moore ;* a small ferruginous spot near the base of the 
second discoidal interspace. Hindwing with the costal margin broadly, 
outer margin narrowly black, abdominal margin pale fuscoiiS, the rest of 
the wing iridescent deep blue ; anal angle ferruginous, bearing two black 
spots sparsely marked with metallic silvery scales ; tails black, tipped 
with white. Underside, forewing pale chrome-yellow, the inner margin 
below the median nervurc fuscous, beyond and below the first median 
nervulo whitish ; a very short black streak from the base of the wing 
touching the costal nervure posteriorly ; a small oval spot beyond in the 
discoidal cell ; another crossing the cell from the base of the first median 
nervule to the costa ; an oblique discal band from the middle of the costa 
towards the anal angle ; a figure of eight beyond, parallel to the discal 
band and touching the costa ; two oblong spots beyond touching in the 
middle, not reaching the discal band, but forming with it a disconnected 
Y-shaped figure ; a sub marginal catenulated band, ending posteriorly 
in two black spots in the submedian interspace ; all these spots and 
bands of a darker chrome-yellow than the ground, broadly outwardly 
defined with black ; a marginal fine black line more or less broken up 
into spots. Hindwing pale chrome-yellow ; the spots and bands arrang- 
ed as usual, coloured as in the forewing, the discal and submarginal 
bands where they are recurved to the abdominal margin marked with 

# J. A. S. B.y vol. liii, pt. 2, p. 27 (1884J. 
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xneiallio silvery lines ; the anal lobe marked mnoh as on the upperside, 
bnt the ferruginous colour more inclined to orange. 

The type is unique in the collection of Mr. Otto Moller. The 
species is nearly allied to A. nipaliouSf Moore, which also occurs in 
Sikkim, and from which the male does not differ on the upperside, but may 
be known on the underside by having none of the spots and bands of the 
forewing traversed by a silvery line. 

« 

11. APHNiEUS RUKMINI, n. sp., PI. XIV, Fig. 8, d* . 

Habitat: Sikkim. 

Expanse : i , 1'35, and 1*60 inches. 

Description : Male. TJfperbide, forewing as in A, ruhma^ but lacks 
the ferruginous spot. Hindwing as in A. ruJema, but the anal lobe dull 
ochreous instead of ferruginous. Underside, both wings pale reddish- 
ochreous or stone-colour. Forewing with the inner margin paler, the 
usual blackish patch towards the base of the inner margin ; all the 
markings much reduced and attenuated ; the short streak at the base 
of the cell and ring-spot beyond entirely absent in one specimen, but 
present in the other ; the other bands and spots sparsely marked with 
silvery as in A. nipalicus, Moore. Hindwing also with all the bands 
highly attenuated and marked with a silvery line ; a very small ferru- 
ginous-orange spot only on the anal lobe. • 

The species is known to me by two male specimens in the collection 
of Mr. Otto Moller, one of which was taken on 8th May, 1888. Except 
in size, they are nearly exactly alike. 

12. Aphnjics sani, n. sp., PI. XIV, Fig. 7, $ . 

Habitat : Sikkim, Bhutan. 

Expanse : d* $ , 1*5 inches. 

Description ; Male. Upperside, both wings exactly as in A. ruhma, 
but the ferruginous spot beyond the discoidal cell rather larger. Under- 
bids, both wings differ from that species in the ground-colour being 
pale cinnamon-red instead of pale chrome-yellow, all the bands and spots 
the same, but, instead of being filled in with dark chrome-yellow, they are 
cinnamon-red. Female. Upperside, black with an oval suffused 
ferruginous patch on the disc marked in the middle by a black spot ; the 
lower discal and basal areas metallic plumbeous-silvery. Hindwing dull 
fuscous, sparsely sprinkled with plumbeous scales. Underside, forewing 
very pale chrome-yellow; the figure of eight and two spots beyond 
much smaller and quite divided. Hindwing, ground-colour dull pale 
cinnamon, marked as in the male. 

This species is known td me by three male specimens almost exactly 
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alike in the collection of Mr. Otto Holler, one of which was taken in Sikkim 
on 11th July, 1884, another is without date, and the third was taken 
in Bhutan in April, 1887, also a single female in the collection of Mr. 
6. 0. Dudgeon taken on 6th May, 1887, also in Sikkim. 

Whether A. nipalicus, A. ruJcma^ A. ruJcmini, and A. sani are four 
distinct or one protean species must remain undecided for the present. 
The ground-colour of A. nipalicus and A. ruhma is the same on the 
underside, viz. yellow, but the former has the bands and spots marked 
with a silvery line, while the latter has not. The colour of A. ruJcmini 
is dull Indian-red or stone-colour, bands marked with a silvery line ; 
of A. sani cinnamon-red, with no silvery line. By these characters, as 
far as my specimens go, the various species can be readily distinguished. 

13. HoitAGi RANA, n. sp., PL XIV, Pig. 10, d*. 

Habitat : South Andaman Island. ^ 

Expanse : d*, 1*16 to 1-25 ; 9 , 1*20 to 135 inches. 

Description : Male, Upperside, both wings differ from H, alhima- 
culOf Wood-Mason and de Niceville, in the violet- blue coloration being 
replaced^ by pure casrulean blue. Forewing in having the oval white 
discal patch smaller, bounded by the lower discoidal and first median 
nervules, in one specimen only extending very slightly into the sub- 
median interspace, divided into three portions by the black crossing 
nervules ; in one specimen there is a considerable patch of pure casrulean 
blue scales on the basal half of the wing below the median norvurc, which 
patch is obsolete in another specimen and entirely absent in a third. 
Underside, forewing differs in having the median white band extending 
conspicuously almost to the costa and pure white throughout, the anterior 
portion of it not washed with fuscous as in H. alhimaculg. Hindwing 
with the median white fascia on the average twice as broad ; this, 
however, is a variable feature in both species. Female much larger tliari 
the male in throe out of four specimens. Upperside, forewing with the 
discal white patch twice as large, extending from the subcostal almost 
to the Bubmedian norvure, and proportionally broad ; a few pale grey- 
blue scales placed below the median nervure towards the base in two 
specimens. Hindwing with some scattered pale grey-blue scales on tho 
disc. Underside, both wings bright fulvous. Forewing with the discal 
white patch almost touching the costa, its anterior portion narrow and 
outwardly slightly hooked ; the ground-colour beyond the white patch 
increasingly to the costa fuscous ; inner angle and margin pale. Hind^ 
wing with the outwardly-diffused discal band outwardly bordered by a 
pale fuscous fascia, widest at the costa and obsolete at the third median 
nervule. Otherwise as in 71. albimacula. • • 
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Described from two males and three females collected by the late 
Mx. A. R. de Roepstorff, and oow in the Indian Museum, Calcutta, and 
another pair taken by Mr. R. Wimberley in my own collection. 

I have taken this opportunity to figui*e a male of JET. alhimetcula^ 
(PI. XIV, Pig. 9), which is the only other species of the genus occurring 
in the Andaman Islands, and is not furnished with the ** male-mark ” 
present in H. rana and all Indian species except H, viola, Moore. 

14. Rapala TARA, n. sp., PI. XIV, Pig. 11, d*. 

Habitat ; Sylhet, Naini-taK 

Expanse : ^ , 1*6 ; $ , 1*65 inches. 

Description : Male. Uppebside, both wings black glossed with rich 
deep purple-blue in some lights, somewhat as in It, sphinx, Pabricius (a 
common species in Sylhet and Burma, and figured by Hewitson as Deudorix 
varuna), but not of so brilliant or rich a shade. Forewing with a promi- 
nent round discal velvety black sexual patch on the middle of the disc 
extending slightly into the discoidal cell and traversed by the bases of 
the two lower median nervules. CiUa black, on the hind wing w^ite fi*om 
the second median nervule to the anal angle. Bindwing with the anal 
lobe marked with a small ochreous spot. Underside, both wings greenish- 
ochreous. Forewing with two short brownish lines at the end of the 
cell ; a regularly-curved narrow brown discal band from the costa to 
the Bubmedian nervure. Hindwing with the disco-cellular lines as in 
the forewing, the discal band also, but outwaidly very irregular, 
finely defined with white ; a similar short oblique band on the middle of 
the abdominal margin ; a round black spot on the margin in the first 
median interspace faintly crowned with ochreous ; the anal lobe black, 
the space beyond sprinkled with black and white ; fine anteciliary black 
and white lines becoming obsolete anteriorly ; tail long, black, tipped 
with white. Pemale* Uppersidb, both wings dull purple, entirely lack- 
ing the rich deep purple gloss present in the male. Underside, both 
^ings bright ochreous, the markings as in the male. 

Described from several examples of both sexes obtained in Sylhet 
by the native collectors of the Rev. Walter A. Hamilton, also from two* 
females taken by Colonel A. M. Lang, R. E., one at Naini-tal, 5,000 
feet, on 29th September, tlie other at Nalainn, near Naini-tal, 4,200 
feet, on 22nd September, 1887. The blue coloration of the upperside 
of the male is different from that of any species known to me ; the 
male-mark ” is also more prominent than in any other species of the 
genus and different in character ; it is present in B, orseis, Hewitson, 
but is quite different, and is altogether absent in B, sphinx, Pabricius. 
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16. Bapila bosaoba, n. sp., PI. XIV, Pig. 12, d*. 

Habitat: Sikkim. 

Expanse : (7, 1*16 to 1*56 ; $ , 1*40 to 1*52 inches. 

Description : “ Male. ITppebside, both wings fnscons. Forewing 
glossed with shining deep steel-pnrple from the base to beyond the 
middle. Hindwing with all but the costa, outer margin narrowly, and 
abdominal margin broadly, glossed with shining deep steel-purple, 
Underside, both wings vinous-red, in some specimens the red colour some* 
what obsolescent. Forewing with two short dark lines at the end of the 
discal very even slightly curved narrow dark band from the costa 
t^ne Bubmedian fold, a submarginal obscure fascia. Ilindwing with the 
disco-cellular and discal markings as in the forewing, but the latter at its 
posterior end assuming a W-shaped figure, the whole band outwardly 
narrowly defined with white, at its posterior end also inwardly defined 
with white, the anal lobe marked with red in the middle, a red spot on 
the margin beyond the base of the tail, between which the wing is 
irrorated with grey scales, a narrow red line running up from the anal 
lobe to the abdominal margin below the discal line. Gilia reddish-brown 
throughout. Tail black, tipped with white. Female coloured and 
marked exactly like the male, but of course lacking the male secondary 
sexual characters. 

Mr. Otto Mo Her possesses five males and six females of this dis- 
tinct species all taken in Sikkim in March. The reddish- vinous colora- 
tion of the underside at once distinguishes it from all the species of the 
genus known to me. 

16. Bapala buxaria, n. sp., PI. XIY, Fig. 13, cf. 

Habitat : Bhutan, 

Expanse : cf, 1’62 inches. 

Description ; Male. Upperside, both wings dark brown overlaid 
with a deep steel-blue gloss, in certain lights the whole surface shows a 
resplendent cmrulean coloration of much the same shade as in Bapala 
schistaceay Moore, though of far greater extent. Hindwing j the anal lobe 
• with an oval patch of deep vermilion scales, the abdominal margin pale 
brown and very hairy, tail black tipped with white. Underside, both 
wings of a pale ochreous-browl. colour. Forewing with a pair of fine 
brown lines closing the discoidal coll ; a very straight oblique discal 
line from the costa to the middle of the submedian interspace, made 
up of two equal portions, inwardly of a pale brown portion, out- 
wardly of a dark brown portion ; a very indistinct submarginal fascia. 
Hindwing with a pair of very fine brown lines closing the discoidal cell ; 
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a very straight disoal line as in the forewing from the costa to the first 
median nervnle, from thence to abdominal margin forming a W-shaped 
figure ; a submarginal fascia as in the forewing ; anal lobe black crown- 
ed with whitish, inwardly marked with an orange line ; a round black 
spot crowned with ochreous on the margin in the first median interspace, 
the wing-surface between it and the anal lobe sprinkled with black and 
white scales, a fine black marginal thread. Cilia reddish-brown through- 
out. Body concolorous with the wings above, pale yellow below. Head 
with the frontal tuft and palpi pale yellow. 

Apparently nearest to Eapala nissa^ Kollar, with which it closely 
agrees in the coloration and markings of the underside, though the^ 
discal line on the underside is straighter and more even than is usually 
the case in that species. It differs, however, from E. nissa on the 
upperside in having the rich iridescent blue reflections, which are only 
seen in certain lights, and are entirely absent in R, nissa. 

Described from a single specimen taken in Bhutan in April, in the 
collection of Mr. A. V. Kny vett. 

17. Tajuria istroidea, de Niceville, PI. XIV, Fig. 14, cf. 

T. istroidea, de Nioeville, Froc. Zool. Soc. Lend., 1887, p. 458, pi. xl, iig. 3, 
female. , 

Habitat: Sikkim. 

Expanse : d*, 1*4 inches. 

Description : Male. Differs from the description of “ Bemelana ” 
yajna, Doherty,* on the upperside of the hindwing in the glittering azure 
patch being of greater extent, occupying the anterior half of the discoidal 
cell, instead of extending into it slightly, and reaching to the costa 
and tor the apex of the wing. On the underside the apex of the fore- 
wing is concolorous with the rest of the wing, not darker as in R. yajna, 
the discal Hue is outwardly curved, of a deeper rufous than the ground- 
colour, outwardly defined by a fine white line, instead of being chiefly 
white, slender, and sinuous, and without any trace of an outer black 
bounding line ; the hindwing has the abdominal margin concolorous with 
the rest of the wing, not partly white as in R. yajna. , 

Described from a single specimen taken in Sikkim on 2nd Decem- 
ber, 1887, in Mr. Otto Moller’s collection. The underside agrees exactly 
in colour and markings with the female, except that the ground-colour 
is rather darker. 


* J. A. S. B., vol. Iv, pt. 2, p. 128, n. 140 (1886). 
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18. Tajuria donatana, n. sp., PL XIV, Pig. 15, d** 

Habitat : Upper TenaBserim. 

Expanse: c3', 1*35 incheB. 

Description : Male. Uppbbside, loth wings deep pnrplisb-black. 
Forewing with the basal and lower discal areas rich deep iridescent 
blue, the colour extending slightly into the discoidal cell from the base 
of the first median nervule to the base of the wing. Hindwing with an 
elongated discal patch of rich iridescent blue of a lighter and brighter 
shade than in the forewing; the abdominal margin anteriorly pale 
fuscous and fringed with white, anal lobe white marked by a round black 
spot, bearing a few metallic silvery scales ; cilia from the anal angle to 
the second median nervule white, thence to the apex of the forewing 
black. Underside, forewing rich chrome-yellow, unmarked, the inner 
margin broadly pale fuscous. Hindwing rich chrome-yellow ; the anal 
area sprinkled with black and white scales ; the anal lobe intensely 
black, with an intensely black small round spot on the margin in the 
first median interspace ; the black and white anal area bounded ante- 
riorly by an irregular iridescent greenish silvery line, above which is an 
irregular W-shaped white figure finely defined with black ; a fine black 
anteciliary line from the anal angle to the discoidal nervule. Tails 
‘ black tipped with white, the outer rather the shorter. 

A smaller species than the “ Myrina ” orsolina of Hemtson,* from 
Celebes and Macassar ; differing in the shape of the blue patch on the 
upperside of the forewing, which in that species is deeply indented at the 
base of the first median nervule ; also by the absence on the underside 
of both wings of the very pale broken linear brown band described, but 
not shown in the figure, as occurring in M. orsolina, and in other details. 

I have described T. donatana from a single example taken by Captain 
C. T. Bingham in the Donat range, Upper Tenasserim, in April. 

Family PAPILION1D-®. 

Subfamily PAPiLiONiNiB. 

19. Papilio noblei, n. sp., PI. XIII, Fig. 2, d*. 

Habitat : Karen Hills, Burma. 

Expanse : c5* , 4 inches. 

Description: Male. Upperside, black. Foreioing vriiAi 

four longitudinal streaks of scattered ochreous scales in the discoidal 
cell. Cilia black. Hindwing with a large cream-coloured tripartite sub- 
apical patch from the discoidal nervule to the costal nervure much as in 

• 111, Dium. Lep., p. 38, n. 39, pi. xvii, figs. 86, 58, waie; B7, female (1865). 
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P. helenus, Linneaus ; a semi-ciroalar red mark enclosing a round portion 
of the gronnd-coloar at the anal angle ; cilia black, but with a spot of 
white in the costal, discoidal, and median interspaces. Underside, both 
wings bla.ckiBh-brown. Forewing with the streaks in the discoidal cell 
as above, but more prominent, some scattered ochreons scales on the 
disc, and a short pale streak on the margin on each internervnlar fold* 
Hindwing with the cream-coloured patch as above, a submarginal series 
of pale yellow Innules from the costa to the third median nervnle, each 
lunule marked in the middle by ochroous ; an ochreous Innule in the 
first median interspace, and an almost complete ferrnginous-ochreous 
ring-spot at the anal angle, above which is an elongated patch of whitish 
scales ; there are a few scattered blue scales on the disc from the sub- 
median nervure to the discoidal nervule. Oilia black, but marked with 
a white spot in the middle of each interspace. 

Nearest to P. helenus, from which it may be readily distinguished 
by its smaller size, narrower wings, and the single red lunule on the 
npperside of the hind wing only ; on the underside by the short inter- 
nervular streaks on the margin of the forewing, by the large subapical 
cream-coloured patch of the hindwirg being entire, not divided as in P. 
helenus into three well-separated spots by the black veins, by the sub- 
marginal lunules being pale ochreous-yellow instead of red, by there being 
no lunule in the second median interspace, a single lunule in the first 
median interspace (inP. helenus there are two), and in the scattered blue 
scales on the disc, and the patch of whitish scales in the submedian 
interspace placed against the submedian nervure. It is altogether a 
narrower insect than P. helenus^ and does not agree in shape with any 
species known to me, though it is perhaps in that respect nearest to 
P. demolion, Cramer, to which group, on further consideration while this 
paper is x>asBing through the press, I have come to the conclusion that 
it belongs, in which opinion Mr. Wood-Mason, to whom I have submitted 
the specimens, concurs. 

Two male specimens of P. nohlei exactly alike have been obtained 
one in February and one in March in the Karen Hills by the native col- 
lector attached to the Phayre Museum, Rangoon. I have named the 
species after Mr. B. Noble, the Curator of that Museum, who has 
generously presented one of the specimens to me, besides many other 
rarities from the Burma region. 

Family H£]SP!EiBiIIU.dS. 

20. Hesperia (?) cephaloides, n. sp., PI. XIII, Fig. 4, 

Habitat : Karen Hills, Burma. 

Expanse ; <3* , 1*6 inches. 

Description : Male. Upperside, both wings dark purplish-bro^wn ; 
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cilia alternately black and white. Forewing with a large somewhat 
square spot at the end of the cell, a little larger rhomboidal one below it 
in the first median interspace, and a much smaller square one at the 
middle of the second median interspace, three small conjoined round 
subapical dots, of which the upper one is the largest, the middle one the 
smallest, all translucent white ; an opaque dot touching the submedian 
nervure in the middle of the submodian interspace. Hindwing with 
three translucent white spots forming an equilateral triangle, of which 
the two at the base are the largest and equal, and the apical one is a mere 
dot. Ukdeuside, forewing with a broad costal streak occupying the upper 
half of the discoidal cell and reaching to just beyond the middle of the 
wifig, and an apical patch, bright chrome-yellow, between which streak 
and patch the ground-colour is castaueous, the rest of the wings black ; 
the translucent white spots as on the upperside, but with two additional 
small black spots between the lowest of the subapical series and the spot 
in the second median interspace. Hindwing with the basal half of the 
wing chrome-yellow, the outer half castaneous ; a small round castane- 
ous spot near the base of the wing, the throe discal translucent spots as on 
tlie upperside, but with two additional opaque round spots, one near the 
costa at the inner edge of the castaneous portion of the wing, the other 
in the middle of the submedian interspace, all five spots surrounded by 
a fine black line ; there are traces of a series of blackish spots between 
the veins near the margin. Head, thorax, and ahdomo7v black above, 
beneath, legs, and 'palpi chrome-yellow. 

Very near to, but quite distinct from, Hesperia cephala, Howitson,* 
a fairly common Sikkim species, from which it differs in its larger size, 
and in the following particulars : — the subapical series of spots on tho 
forewing has the middle spot the smallest and tho upper one the largest, 
while in Jf. cephala the series is an increasing one ; in H cephala tho spot 
below these is in the lower discoidal interspace, in H. ccphaloides it is in 
the second median interspace ; on tho hindwing, in H. cephaloides there 
ai*e throe small spots, in ff. cephala there are two only, both large, the 
outer one very large ; on tho underside in JI. cephala the costal yellow 
streak extends uninterruptedly from the base to tho [ipex, in H. cephaloides 
it is interrupted by a large castaneous patch ; in 77. cephala tlie hindwing 
is entirely yellow, in H. cephaloides the basal half only is yellow, tho 
outer half being castaneous ; the spots too are very different and in 
greater number and occupy different positions. 

I am indebted to Mr. B. Noble, the Curator of the Phfiyre 
Museum, Rangoon, for the opportunity of describing this interesting 
species, of which he has obtained two specimens. They were captured 

* Ent. Month. Mug. toI. xiii, p. 152 (1876). 
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by tho native collector attached to that institution in the Karen Hills in 
April, 1887. 

21. Plesionbuba laxmi, n. sp., PI. XIII, Fig. 5, d*. 

Habitat : Upper Tenasserim. 

Expanse : d*, 1*8 inches. 

Description : Male. Uppebside, both wings olivo-greenisli. Fore^ 
wing with a \ery large quadrate spot filling the outer end of the dis- 
coidal cell and extending somewhat narrowly to the costa ; a small 
quadrate spot near the base of the second median interspace ; another 
quadrate spot below it fully four times as large, in the middle of the 
first median interspace ; two dots placed obliquely in the submedian 
interspace, the upper one placed below the lower outer angle of the 
large spot in the interspace above ; three subapical well-separated dots 
in a curved series, the upper one twice as large as the other two taken 
together — all these spots lustrous translucent white ; an indistinct dark 
macular band, and two small black dots placed one above the other ob- 
liquely near the base of the submedian interspace. Hindwing rather paler 
than the forowing ; a subcostal black spot placed near the base of the wing, 
two parallel discal black macular bands. Undersidb, both wings ochreous- 
brown. Forewing marked as above, Hindwing with the bands broken 
up into spots and arranged thus : — a largish black spot in the discoidal 
cell, almost completely surrounded by a series of spots beginning with a 
moderate-sized one near the base of the subcostal interspace, a very 
large round one near its middle, then about eight small spots curving 
round to tho base of the wing. Gilia brownish throughout. Aniennas 
ochreous-brown above, the hook black above, ochreous below. Body and 
head more or less concolorous with the wings above and below. 

I possess a single specimen taken by Captain C. T. Bingham in 
March in the Thoungyeen Forests, Burma. It is nearest to P. agni^ 
iiiihi,* but the ground-colour of the upperside is entirely different, as 
are also many of the markings. 

22. Plesioneura basiflava, n. sp., PI. XIII, Pig. 7, d’. 

Habitat : Travancore. 

Expanse : c?, 1*8 inches. 

Description ; Male. UrrERSiDE, both wings dark glossy brown, 
with a slight vinous tinge. Gilia paler brown. Forewing with a pyramidal 
spot at the end of the cell, and a large somewhat rounded one below it 
in the first median interspace, both semi-transparent lustrous white. 
Hindtoing unmarked. Underside, both wings rather paler than above. 

• J, A. S. B., vol. lii, pt. 2, p. 87, n. 32, pi. x, fig. 4, fmnulc (1883). 
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Faremng marked as on the npperside. Hindwing with the basal third 
of the wing rich chrome-yellow. Head and body above concolorons with 
the wings, palpi and thorax below grey, abdomen cinereous. 

I am indebted to Mr. Harold S. Ferguson for a single specimen of 
this remarkable species, which as far as 1 know has no near ally. He 
informs me that it was captured by a Mr. Atholl MacGregor, probably in 
March or April, 1880, at Pirmaad, and that Mr. MacGregor, who is now 
in England, possesses only one other specimen. 

23. Hidari BHAWANi, n. sp., PI. XIII, Fig. 6, d* . 

Habitat : Arracan Coast, Burma. 

Expanse : d, 2*2 inches. 

Description : Male. Upperside, both wings oohreous-brown. Fore- 
wing with four lustrous semi-transparent pale yellow spots, one just 
beyond the middle of the cell much constricted in the middle, an oval 
one in the upper discoidal interspace, a squarish one near the middle of 
the second median interspace, and the last noa.r the middle of the first 
median interspace, lunular ; a small opaque spot in the siibinedian inter- 
space touching the middle of the submedian nervure. Hindiving 
unmarked, but densely woolly towards the base. Underside, forewing 
bi'own, the costa and the apex broadly pale ochreoiis more or less striat- 
ed with fine brown linos ; the four semi-transparent spots as above, but 
with two minute ones above the subapical spot divided by the fourth 
subcostal nervule ; the spot in the subinedian interspace larger and 
diffused. Hindioing pale ochreous, but with a dark brown streak parallel 
and near to tho costa from the base to the outer margin, and the abdo- 
minal margin widely brown, tho ochreous portion of the wing coarsely 
striated with brown. Head and thorax above clothed with long pale 
ochreous hairs, but with a lino of dark brown hairs running down the 
middle ; abdomen dark brown above ; palpi, thorax, and abdomen pale 
ochreous beneath ; antenmv. with the shaft pale ochreous above dark 
brown beneath, club pale ochreous anteriorly, fuscous posteriorly. 

Described from a single specimen in Captain C. T. Bingham's 
collection taken by him in February, 1880. It cannot be mistaken for 
the other three species of the genus, il. irava, Moore, H, sybirita, 
Hewitson, or H, staudingeri, Distant, all of which occur in the Malay 
Peninsula. 

24. COLADENIA HAMITiTONII, n. sp., PI. XIII, Fig. 8, d. 

Habitat: Sylhet. 

Expanse : ^ , 1*C inches. 

Description: Male. Upperside, forewlug olive-greenish fuscous, 
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with two very irregular broad disoal black fasciflB joined in the middle ; 
three most minute transparent subapical dots, the uppermost the largest, 
placed at the outer edge of the anterior portion of the outer black fascia, 
a very minute similar spot in the second median interspace, a very 
attenuated spot across the middle of the first median interspace, both 
placed on the outer black fascia ; the inner margin somewhat broadly 
irrorated with greyish scales ; a submarginal indistinct broad blackish 
fascia. Hind/iving, ground-colour much as in the forewing, but the outer 
third of the wing irrorated with gray scales ; a recurved black macular 
decreasing band from the costa near the apex of the wing to the second 
median nervule; the disco-cellular nervules defined by a pale line. 
TJkdbbside, both wings vinous-fuscous. Forewing with the transparent 
spots as above. Ilindiving with the disc irrorated with whitish ; the 
macular black band much as above ; an anteciliary whitish line. Cilia 
fuscous. 

The Rev. Walter A. Hamilton, after whom I have much pleasure 
in naming it, obtained a single specimen in Sylhet in the spring. It is 
quite unlike any species known to me, and I place it in the genus 
Coladenia only because it agrees in outline with G, tissa, Moore. 

25. Paenara uma, n. sp., PI. XIII, Fig. 9, ? 

Habitat : Karen Hills, Burma. 

Expanse : ? , 2*0 inches. 

Description : Female. Uppersidb, both wings rich dark glossy 
brown, the base clothed with somewhat long greenish-ochreous seta). Cilia 
ochreouB-brown. Forewing with a spot in the discoidal coll divided in 
the middle by a fold of the wing, its upper portion lengthened, inwardly 
sharply pointed ; three increasing conjoined subapical spots, the pos- 
terior one nearly twice as large as the other two taken together ; a 
quadrate spot near the middle of the second median interspace, a larger 
one in the first median interspace placed exactly midway between the 
spot in the second median interspace and the lower portion bf the cell 
spot, its outer edge highly excavated, its inner edge correspondingly 
rounded — all these spots shining translucent ochreous. Underside, both 
wings brown strongly washed with vinous. Forevn 7 ig with the spots as 
above but white instead of ochreous, the spot in the cell entire. Hind- 
wing with a lengthened subcostal broad streak posteriorly bounded by the 
subcostal nervuro and second subcostal neiwule; a discal recurved 
transverse series of six quadrate spots, of which the two below the 
posterior end of the subcostal streak are the smallest, a similar but 
somewhat suffased spot near the base of the wing— the streak and spots 
all pure silvery. Head and body concolorous with the wings above, 
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palpi and sternum pale ochreons beneatli, rest of body and legs conoolor^ 
ons with wings beneath. 

A single specimen was obtained in April, 1867, in the Elaren Hills 
by the native collector attached to the Phayre Museum, Rangoon, and 
I am indebted to Mr. B. Noble for the opportunity of describing it. It is 
a remarkable species with no near Indian ally, but appears to belong to 
the same group as the “ Hesperia ornata of Felder,* from Buitenzorg, 
Java, a species which has the spots of the forewing on the underside 
smaller, and a double series of spots on the hindwing, as shewn in the 
figure. 
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EXPLANATION OP THE PLATES. 
Plate XIII. 

Neptia nana, n. sp., cf , p. 278. 

Papilio nohlei, n. sp., cT, , p. 287. 

Zophoessa ramadeva, de Nioeville, d*, p. 274. 
Sfisperia? cephaloides, n. sp. tf, p. 288. 
Plesioneura laafmit n. sp., d*, p. 200. 

Hidari hhanvaniy n. sp., d*, p. 291. 

Plesioneura hasiflava, n. sp., </*, p. 290. 
Coladenia hamiltonii, n. sp., , p* 291. 
Pamara uma, n. sp., $ , d. 292. 


Plate XIV. 

Zephyrus dohertii, n. sp , cf, p. 278. 

,, ,, n. sp., $ , p. 279. 

Acesina aberrans, n. sp., cf, p. 279. 

II II n. sp., ? , p. 280. 

Zarona jasodUy n. sp., tfy p. 280, 

Aph/ncens ruhmay n. sp., d*, p. 281. 

,, aaniy n. sp., $ , p. 282. 

„ rukminiyVL. sp., cT, p. 282. 

Horaga alhimacula, Wood-Mason & do Nioeville, cf , 
„ rana, n. sp., cT, p. 283. 

Bapala taruy n. sp., d*, p. 284. 

„ roaaceay n. sp., d*, p. 286. 

,, huxariay n. sp , cT, p. 286. 

Tajuria istroideay do Nioeville, d*, p. 286. 

„ donatana, n, sp., d*, p. 287. 


* Heise Novara, Lop., vol. iii, p. 616, n. 900, pi. Ixxii, fig. 6, male (1866). 
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Xl.— -4 List of the Ferns of Simla in'the N. W* Himalaya between Levels 
of 4,500 and 10,500 Feet, — By H. F. Blanfobd, F. B. S. 

[Received May 12th ; — Read June 6th, 1888.] 

(With Plates XVL— XXL) 

In the course of my summer residence at. Simla during the last ten^ 
and more particularly the last five, years, I have availed myself of such 
opportanities as have offered to collect and examine the materials for a 
list of the local ferns. The limits of my field of work have necessarily 
been determined by considerations of ready accessibility, and do not 
extend much below 4,500 feet on the one hand, nor above 10,500 feet on 
the other. I have, indeed, sometimes visited lower slopes and valleys 
both in the neighbourhood of Simla and in Chamba and the Jumna 
valley, but my examination of these lower levels has been too imperfect 
to admit of ray attempting anything like so complete a list of their fern 
flora as for the range of elevations between the limits above specified. 
To the ferns occurring between 4,500 and 10,500 feet, therefore, this list 
is restricted. 

In lateral extension, it takes cognizance of that portion of the Simla 
ridge which extends from the south-western limits of the station to the 
further side of Hatu, a distance by the Great Tibet Road of about 52 
miles, but beyond the immediate neighbourhood of Simla my examina- 
tion of the hill slopes has been restricted to levels above 8,000 feet. 

As is well known, Simla stands on that ridge of the Himalaya 
which divides the drainage of the Sutlej from that of the Tonso and 
Jumna, the former a tributary of the Indus, the latter, of tho Ganges, 
and is therefore a part of the main watershed of India. The outer hiJls, 
between Simla and the plains, are for the most part bare of forest, and 
the absence of shade and tho dryness of the air which blows up from 
the plains during many months of the year are eminently unfavourable 
to plants so fond of coolness and moisture as the majority of the fern 
tribe. East of Simla, in the direction of the mountains, forests were at 
one time dense and vigorous, but for a distance of thirty miles most of 
those on the Simla ridge have now been either destroyed and cleared, or 
so far wasted and denuded of all their larger timber that, save where 
protected of late years, they present little more than stretches of brush- 
wood and small coppice. A few remnants, however, still exist at Masho- 
bra and Mahalu ; and the northern faces and summits of Kumalhori and 
Hatu are still covered with magnificent forests, which afford rich ground 
for fern collectors and, indeed, botanists generally. 

In the glens and valleys below Simla, destruction has been equally 
at work ; and there can be little doubt that, 20 or 30 years ago, the fern 
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flora of this neighbourhood waB far richer in individuals and, to some 
extent probably, in species than it now is. In 1877 and 1882, in the 
course of a very superficial search, I obtained two or three species which 
I have since hunted for in vain ; and, in a list of ferns collected between 
1875 and 1877, drawn up by one who appears to have been a careful and 
competent collector, and published anonymously in the latter year, twenty- 
two other species and varieties are enumerated which 1 have not met with. 
Some few of these are doubtless from either lower or higher levels than 
those here adopted as limits, and one or two may be erroneous determi- 
nations, but it is veiy likely that several have since been extirpated. 

The 1877 list enumerates 86 species and varieties ; my own, not 
les3 than 101, and it therefore includes 37 which are not in the former ; 
but 20 of these wore not then described, or at all events had not been 
identified as Indian ferns, and some of them may possibly have been 
included under other and erroneous names. And five of my own list I 
consider as doubtfully distinct. It contains, therefore, but 12 distinct 
forms, well known as Indian in 1877, which escaped the former collector- 
The names in the 1877 list which do not appear in mine, omitting 
those which have been changed, or which 1 have rejected, are the 
following : — 

Trichomanes auriculatum, 

Cystopteris fragilis (a high level form). 

Cheilantkes rufa (a low level fern), 

Fteris longlpinnula. 

Asplenium heterocarpum. 

A, te}imfoUum. 

A. Ilolienackerianum, 

A. oxyphylluni. 

Nephrodmm gracilescens. 

N, thelypteris. 

N. cochleatum (a low level fern), 

N, Brutionianum (a high level fern). 

N, harhigerum (ditto). 

N. sparstmi, 

N. setigerum (a low level fern). 

FolypoiUvm appendiculatum. 

P. punctatum, 

P. adnascens (possibly P.Jismni'), 

P. hiemiontideum, 

P, propinijuum (perhaps P. rioale), 

P. juglandifoUum. 

G y innog ramme tolla. 
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Of tbese, T. auriculatum^ Ft, tongipmnula^ Aep, heterocarpum, A. 
tenuifolium^ Neph, gracileacenSy N, setigerum, Fol, appendiculatum^ and 
P. hiemiontideum are not known from the N.W. Himalaya, and Aspl, 
Hohenackerianum not from Northern India, and some at least probably 
rest on erroneous identifications. Oyat, fragilia, Oheil, rufa^ Neph, cochlea^ 
tum^ N. Brunonianvmy and N. harhigerum are quoted either from higher 
or lower levels than those of my list. The others may either have dis- 
appeared of late years, or, if still existing in the neighbourhood of Simla, 
they have escaped my notice. 

In the nomenclature of my list, I have generally followed Mr. 
Clarke’s review of the ferns of Northern India, read before the Linnssan 
Society in June, 1879, and published in their Transactions ; and I am 
indebted to Mr. Clarke and Dr. King for the identification of some forms, 
especially the Diplaziurna, three of which I give on Mr. Clarke’s authority. 
I should myself have considered these as mere forms of Asp polypodioi-^ 
deSf or perhaps rather Aapl, umhrosum. In a few cases, I have ventured 
to depart from Mr. Clarke's views, dividing specifically forms which ho 
has associated, and associating others which he has, although with doubt, 
enumerated under different specific names. The following are the 
principal instances : — 

Adiantum Edgeworthii is recognized as specifically distinct from A, 
caudatum. Col. Beddome has suggested the separation, and I fully 
concur with him. 

Two varieties of Cheilanthea farinosa are separated from the type 
and so named. And Cheilanthea Dalhousim, as well as Cheilanthea albo^ 
marginata, are recognized as good distinct species. I have collected both 
largely and find them to be constant forms with no tendency to gra- 
duate into Ch. farinoaa, 

Wf^llich’s Aaplenium (Athyr.) tenuifrona is separated from A. nigripea^ 
the habit, elevation, range, and character of the habitat of the two being 
quite distinct. 

Mr. Clarke’s Aspl, filix fcemina^ var. polyapora has since been recog- 
nized as identical with A« Brongniart’s Athyr, Schimperi^ to which I have 
therefore referred it. 

Wallich’s Athyr, pectinatum, which Mr. Clarke treats also as a variety 
ot A^ filix feemina^ i& also separated. It has a creeping root-stock and 
in other characters is suificiently distinct and characteristic. 

Mr. Clarke’s Neph,filix maa, var. normalia passes by such indefinite 
gp'adations into the form which he identifies with N, rigidum that it is 
impossible to separate them. This appears to have been more than sur- 
mised by Mr. Clarke himself. 

The Simla fern which has been referred to Neph, canum^ J. Smith, 



2«r 


1888.} H. F. Blanford — A List of the Ferns of Simla. 

is inseparable from N. proHaim,^ as also Mr. Clarke suspected ; I learn 
from Mr. Baker that the original habitat of the type is unknown, and the 
Simla ferns do not correspond with it very closely. Ni. oanum is there- 
fore omitted from my list. 

Lastly, I follow Col. Beddome in separating Polypodium simplex 
from Pol. lineare. The former is a thin-fronded, eminently perishable 
fern which shrivels up and disappears with the first breath of the dry 
northerly wind. The latter is a thick coriaceous fern which simply rolls 
np its fronds at the end of the rains and waits till the damp air and rain 
of the following monsoon once more unrolls them and restores their 
torpid vitality. P. clathratum, Clarke,* is a third allied, but quite dis- 
tinct, species very abundant in Simla. 

There are a few other changes that, as the result of my own ex- 
perience in the field, I should be inclined to make, but 1 have refrained 
in deference to Mr. Clarke’s wider knowledge. 

It is much to be desired that botanists should agree to some general 
rule to regulate specific distinction in dealing with forms so variable and 
yet presenting so few marked characters as ferns. At present, the prac- 
tice of different describers is by no means uniform, and that which each 
follows is generally to be gathered only by inference from the results of 
his work. The rule which I have formulated for my own guidance is 
that, when two sets of forms which can readily be distinguished apart 
occupy the same or contiguous areas (if as far as is known they are not 
linked by intermediate forms either in these areas or in the interval be- 
tween them), they should be recognized as distinct species, and such dis- 
tinction would not bo invalidated by the existence of a form possessing 
intermediate characters in some far distant region. On such grounds 
I base the separation of Gheilanthes Dalhousioe from Cheilanthes farinosat 
and Adiantum Edgeworthii from A. caudatum. 

1 attach much importance too to marked differences of habit such as 
have been noticed above in the case of Polypodium lineare and P. sim- 
plex (in this case, however, the two forms have a different venation 
also). And especially when these are accompanied with equally marked 
differences in tho characters of the habitat and the range of elevation of 
the contrasted forms. Thus Asplenium tenuifrons differs from A. nigri- 
pes, not only in the manner of its growth, and the form and texture of 
the frond, but it is restricted to levels below 7,000 feet and tho imme- 
diate neighbourhood of streams ; whereas A. liigripes grows on well 
shaded hill slopes, only at elevations above 8,000 feet. In all these cases 
no intermediate forms are met with. 

The following is a numerical generic summary of tho species and 
varieties enumerated in this list. 

39 
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SpMie.. 

Yarietieff. 

Woodria 

1 


IMkspnia 

1 


Triohomsmes 

1 


DavaXUa 

8 

1 

Adiiantum 

6 


Oheilanthes 

4 

2 

Onychium 

. 1 

1 

Oryptogramme 

1 


Fteris 

5 


Woodwardia 

1 


Asplenium 

21 

3 

Aapidium 

6 

2 

Nephrodium 

7 

4 

Oleandra 

1 


Polypodium 

18 


Notholcena 

1 


Oymnogramme 

4 


Osmunda 

2 


Ophioghssum 

1 


Potrychium 

3 


Total 

88 

13 


List of Ferns collected in the Neighbourhood of Simla hettoeen the 
Levels of 4,500 and 10,500 Feet. 

1. WOODSIA BLONGATA, Hook. 

Common on Kumalhori and Hatu, above 9000 ft. At Baghi, at the 
eastern extremity of Hatu, it occurs as low as 8,500 ft. 

2. Dicksonia scabea, Wall. 

Bare. Found only at 5,800 and 6,000 feet below Simla. 

3. Tbighomanbs bipunctatum, Poir. 

Hot common. My highest is 6,500 feet. Also on damp rocks and 
trees below Simla at 5,500 and 5,800 ft. 

4. Davallia (Leucostbgia) immbbsa, Wall. 

Very rare. Mentioned in the 1877 list. The only specimen 1 
have seen is a barren frond found by Col, Collett at 5,800 ft. 
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6. Datallia (LBuoosTflOu) PULOHBA, Don. sp. 

The ijpioal form, distinguiBhed bj its red raohis, obtnse segioentB 
and ovate scales of the rhisome is abaadant on trees on KnioaBunt 
and Hatn above 8,500 ft., but does not ooour lower. 

6. Davallia pulohba, var. paeudocystopteriBi Kunse sp. 

Very abundant on trees at Simla between 5,500 and 8,000 ft. It 
is to be met with only in the rains, and blanches and shrivels up with 
the first northerly winds, about the beginning of September, except 
in damp ravines, where it lasts a few weeks later. 

7. Davallia (Stenoloma) Chinenbis, Swartz. 

Rare. In two ravines below Chota Simla at about 5,000 ft. 
Clarke quotes it from Kumaou ; but it is rare at Mussoorie. 

8. Adiantum lunulatum, Burm. 

At 4,500 ft. in the Sainal valley below Simla, but at no higher ele- 
vation. It ranges over the plains of India in damp places. 

9. Adianium caudatum, L, 

Common in damp situations b^ streams from 5,000 ft. downwards. 
Abundant in the Doons and Sivaliks. 

10. Adiantum Edqwobthti, Hook. 

Found in situations similar to the preceding, but at higher levels. 
It is not commou, but I have gathered it in several ravines below Simla 
up to 6,000 ft. 

XI. Adiantum capillus Veneeis, L. 

Common on damp rocks by streams below 6,000 iu. In the arid 
climate of Beluchistan, it grows in the subterranean water-courses (term- 
ed karezes) used for irrigation. 

12. Adiantum venustum, L. 

One of the commonest and most abundant ferns of Simla, covering 
.banks and sloping ground in shady places, and ranging from 4,500 ft. 
up to the top of Hatu at 10,500 ft 

It varies much in cutting, being either 2- or 4-pinnate. Also in 
the shape and size of the ultimate pinnules, which vary from narrowly 
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cuueate to rkomboidal and transversely elliptical, being broader tban 
deep. Both series of forms occur throughout the range. The sori are 
generally orbicular reniform with a deeply notched margin ; but some- 
times oblong with a straight margin. 

18. Aduntum peuatum, L. 

Bare. I have found it only on the north face of Hatn, at elevations 
of 8,500 and 10,000 ft. This last is nearly 1,000 ft. higher than Clarke’s 
and Beddome’s highest assigned range. 

14. Cheilanthes subvillosa. Hook. 

Chiefly above 8,000 ft. But I have found stragglers as low as 7,300 
ft. on Jako. It is common in the neighbourhood of-Matiana and 
Nagkanda, on the bank by the roadside. 

15. Cheilanthes Halhoubijj, Hook. 

Quite distinct from 0. farinosa^ and subject to little variation. Its 
range is from 7,800 ft. to the highest visited (10,500 ft.). Fine speci- 
mens are to be found on Jako, though not common. It is more abundant 
on Kumalhori and Hatu. 

It appears to be restricted to the Himalaya, and is most abundant 
in the N. W. Himalaya. In SikkiiA it appears to be rare, but* Sir J. 
Hooker gathered it at 10,000 ft. on Lacheely, and Mr, Levinge found it 
growing plentifully on Sinclial close to Darjiling at 8,000 ft. He agrees 
with mo as to its specific value. The following is a description of its 
distinctive characters. 

Stipes 2 to 4 ins. long, shorter than the frond, naked or with a few 
lax spreading scales near the base. Fronds 6 to 9 inches long, 2 to 4 
inches broad, acute lanceolate, without white powder at any stage of 
growth. Lower two pairs of pinnae subequal. Segments nari’ow. Linos 
of sori interrupted at the sinus. Involucres even, crenate or toothed on 
the margin, hardly lacerate. 

16. Cheilanthes albo-ma^qinata, C. B. Clarke. 

Very abundant in and around Simla, covering the roadside banks 
and old stone retaining walls. Range from 4,800 ft. (my lowest) up to 
8,500 ft., above which it is replaced by Ch. Dalhousice, Like that species 
it appears to be restricted to the Himalaya and chiefly to the N. W. 
Himalaya, though I learn from Mr. Levinge that his native collector 
brought him a specimen from the interior of Sikkim. A Cheilanthes 
which occurs on the Khasi hills, also Mount Abu and the Nilgiris, and 
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has beeti referred to this species, is that which I describe below as (7^ 
farinoeoj Tar. anceps. The following is a description of (7* atbo^marginatot 
which is well represented in the figure PJate 52 of Mr Clarke’s Beview, 
except that the scaliness of the oostsB and veins is not fullj shown. 

Stipes 4 to 10 ins. long, generally shorter than the frond, bearing 
throughout dark linear lanceolate scales with pale translucent margineu 
Similar scales extend to the primary and secondary rhachises and costas. 
Fronds up to 11 inches long, acute deltoid, under surface naked or 
in the young state, and in the small fronds that persist through the 
dry season, thinly coated with yellowish white powder. Lowest 
pair of pinnm generally the longest. Segments oblong. Lines of 
eori scaicely interrupted at the sinus. Margins of involucres highly 
lacerate. 

It is always readily distinguishable from other allied forms by the 
presence of scales on the veins and costae, and by the highly lacerate 
involucres. 


17. Cheilanthes fartnosa, Kaulf, var. typica. 

This is very abundant in the Sivaliks and Doons and in the deeper 
valleys of the outer Himalaya up to 4,000 ft. In the neighbourhood of 
Simla, it may be found as high as 5,000 ft , above which I have not met 
with it. The following characters distinguish it from other allied forms. 

Stipes up to 12 ins. long, geiioially longer than the ftond, deep 
red brown, naked or with a few linear scales, near the base only. 
Frond deltoidly lanceolate, acute to acuminate, up to 8 ins. long and 5 
ins. broad, always thickly coated beneath with white powder. Lowest 
pair of pinna) always the longest. Segments narrow. Sori continuous 
round the sinus. Margins of involucres entire, uneven or toothed, not 
lacerate. 

This form ranges all over India. I have collected it at Pachraari 
at 3,000 ft., and I have specimens from the Khasi hills at 3,000 and 5,000 
ft , and from the Nilgiris up to 6,000 ft. 

18. Cheilaethes FARiEOBA, var. anceps^ nov. 

This has been frequently confounded with Oh, alhomarginata. It 
appears to have as wide a range in India as the typical variety. In the 
North-West Himalaya, it has a well defined, but restricted, range of 
elevation, viz.^ from 3,500 to 6,000 ft , and is common below Simla 
between 4,500 and 5,000 ft. Its chaiacters aro as follow - 

• This was deBoribed as C. ance^ps in a paper entitled, ‘ The silver Ferns of Simla 
and their Allies, read before the Simla Natural History Society, Juno 26th, 1886. 
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Stipes thick np to 8 ins. long, little longer or shorter than the 
frond, dark chestnut to almost black, bearing, generally throughout, dark 
linear lanceolate scales, with pale margins, which often extend to the 
principal rachis, but not beyond. Frond lanceolate to oblong lanceolate. 
Under surface always thickly coated with^ white powder. Lowest two 
or more pairs of pinnas subequal, rather distant. Inyolucres narrow, 
with toothed or lacerate margins. 

Readily distinguished from the typical form by the shortness of the 
lowest pair of pinnae, and the greater extension of the scales. In large 
well grown fronds, the lower three or four pairs of pinnae are nearly 
equal, and the form of the frond approaches that of Oh. subvillosa. 
Specimens collected by Mr. Clarke in the Khasi hills present the same 
characters as those of the N.-W. Himalaya. 1 have specimens also 
from Mt. Abu, collected by Dr. King, and from the Nilgiris at 4,000 ft. 
and 0,000 ft., collected by Mr. Gamble. 

19. Cheilanthes farinosa, var. grisea^ nov. 

This is an alpine form which I have met with only between N£g- 
kanda and Baghi at 8,300 to 8,500 ft. Mr. Gamble has collected it on 
Sinchal near Darjiling at 8,000 ft. 

Stipes slender, 2 to 6 ins. long, light brown, naked or bearing a few 
thin brown and translucent lanceolate scales (not white margined) near 
the base. Fronds dimorphous. One form narrow lanceolate 4 to 5 ins. 
long, to 2 ins. broad, thin papyraceons. Lower 3 or 4 pairs of pinnae 
sub-equal distant. Under surface thickly coated, upper surface sprinkled 
with white powder. Segments narrow oblong. The other form ovate 
lanceolate. Pinna© close, triangular. Lower two pairs equal. Both 
forms fertile. Involucres as in typical variety. 

These last five forms of Cheilanthes form a natural group, . probably 
descended from the same parent form. G. Dalhousia and G. albomar- 
ginata are sufficiently distinct to be regarded as species. The two last 
enumerated approach the typical form more nearly and may convenient- 
ly be treated as varieties. With respect to the dimorphism of var. 
grisea, it would appear that the typical variety sometimes shows a 
similar tendency, as Mr. Clarke has communicated to me specimens 
from Shillong which he has noted as var. subdimorpha. 

20. Onyohium Japonicum, Kunze. 

The type form is very rare at Simla. It has been found near Maa- 

* Originally described as Cheil. grisea, nob. 
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hobra at about 6,000 ft. I have gathered it also in the Bavi valley 
near Chamba, a hundred miles further to the north-west. 

21. Ontohium Japonigum, var. muUiseota^ F. Henderson. 

This is one of the commonest Simla ferns, growing abundantly, on 
the ground, both in forest and on the open hill side. It has a creeping 
root-stock. Its range at Simla is from 6,000 to 9,000 ft. 

22. Gbtftogbamme cbispa, R. Br. 

On rooks by the roadside between Ndgkanda and Baghi at about 
8,300 ft. 


23. Ptebis Gbetica, L. 

Very abundant in certain parts of Simla, especially on the Sutlej 
side of the spur, between 5,500 and 6,500 ft. It disappears above 8,000 ft. 

24. Ptebis longipolia, L. 

This is a fern of the plains, abundant in and about Galcutta. I 
have found it below Simla at 4,800 ft,, but this is above its ordinary 
rango. 


25. Ptebis qxjadbi-aubita, Retz. 

Tolerably common in damp sheltered places up to 8,600 ft., which 
is a higher range than that given by Clarke and Beddome (7,000 ft.). 
The Simla form is pretty constant. It has 14 or 15 pairs of sub- 
opposite pinnae ; either the lowest only, or the lowest 3 or 4 pairs 
bipartite. 


26. Ptebis ezcelsa, Ghiud. 

Very rare. Apparently restricted to well shaded spots by the mar- 
gin of streams. I have collected it in two places at 5,500 and 5,800 
ft., but I have not met with it during the last four years, the original 
sites having been devastated by wood-cutters and cattle, or exhausted 
by collectors. 

27. Ptebis (Piesia) aquilina, L. 

This world-wide fern occurs down to 5,500 ft. below Simla, and it 
ranges up to between 9,000 and 10,000 ft. Very common at 8,000 ft. 
along the Great Tibet Road. 
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28. WooDWABDiA BADiCANS, Smith. 

Common on steep, well shaded banks, close to < streams, below 
5,600 ft. 


29. Asplekiitm bnstfobme, Wall. 

Very rare. I have not met with it myself, but it is mentioned in 
the anonymous 1877 list, and was found last year by the late Col. 
Crookshank near Baghi at about 6,000 ft. 

30. Asplenium altbenans, Wall. 

Very common on rooks and stony banks from my lowest levels 
(4,500 ft.) up to about 8,000 ft. Tho largest fronds I have seen do not 
exceed 9 ins. in length, whereas I have specimens from Sikkim, where 
Clarke says it is rare, fully one foot long. 

31. Asplenium trichomanes, L. 

Also a very common fcm. Found in situations similar to the pre- 
ceding from 5,000 up to 9,000 ft. 

32. Asplenium longipolium, Don, 

Found growing on rocks, by streams, in well shaded ravines below 
6,000 ft. Clarke and Bcddome give the range at 6,000 to 8,000 ft., but 
I have never met with it above 6,000 ft. It is nowhere a common fern. 

33. Asplenium unilatebale, Lamk., var. udunvy Atkinson. 

I know of only one locality near Simla for this fern, viz.^ below the 
Chadwick falls at 5,800 ft. The normal form does not occur at Simla. 

34. Asplenium laciniatum, Don., var. depauperata ^ Clarke. 

Not common. Found in the same localities as A. longifoUum 
and in similar situations. Mr. Clarke describes this variety as having 
small fronds, and Col. Beddome thinks it is only a starved form. In 
general, the fronds are small, not exceeding 6 pr 7 inches, including the 
stipe. But I have specimens, differing in no respect from these except 
in size, which are over 12 inches in length, equal to the average of the 
planicaule variety. 

36. Asplenium fontanum, Bernh., var. exiguum^ Bedd. 

Rare in the neighbourhood of Simla. I have found it on rocks at 
6,«00 ft. and 7,500 ft. 
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36. Asplenium yabuns, Hook, and Gtr^y. 

Not uncommon, but nowhere abundant. Ranges from 4,800 ft. up 
to 10,500, at which elevation it was gathered by Dr. Watt on the top of 
Hatu. 


37. Asplenium (Athtrium) Ateinsoei, Clarke, var. Andersoni, 

Abundant in certain places on Hatu and Kumalhori at elevations 
of 8,500 ft. and upwards. Grows on the ground under trees, not in 
thick shade. 


38. Asplenittm (Athtrium) theltpteboides, Michx. 

Abundant about Nagkanda 18,500 — 9,500 ft , covering the hill-side 
in the forest with circular tufts of fronds from 2 to 3 ft. in length. 

39. Asplenium (Atuybium) macrocarpum. Hook. 

Very rare. I have never met with it myself. But it was col- 
lected last year by a Simla resident a little below the Simla bazar, 1 
believe, about 7,000 ft. or rather lower. 

40. Asplenium (Athtrium) macrocarpum, var. Atklmoni^ Hkr. & Bkr, 

Also very rare. I have found it only at the Chadwick tails at 5,820 
ft., and not at all during the last two or three years. 

41. Asplenium (Athtrium) Schimperi, A. Br. 

A . Jiliv fosmina , var. poli / spora , Clarke. 

This species, hitherto known as such only from Africa, is identical 
with th© fern described by Mr. Clarke under the above synonym, as 
identified with his type in the Kow herbarium. It is one of the com- 
monest and most abundant of the Simla ferns in the rains. It covers 
the ground beneath the oak trees on Jako and Mashobra hill, and the 
more open glades of the Elysium spur, and it ranges from the bottom 
of the Jaru-ka-ndl ravine (5,500 ft.) to the top of Hatu (10,500 ft.). It 
occurs also at Mussoorie, but I have seen no specimens from any place 
further east. Mr. Clarke gives its range as from Kumaon to Chumba. 

Except in the width of the fronds, which vary from lanceolate to 
deltoid lanceolate, the characters are very constant. Large specimens 
from N4gkanda are 2-pinnate. It is readily distinguishable from 
other Athyria by the creeping root-stock, combined with largo horse-shoe 
shaped sori, and by the basal portion of the stipe being of a deep purple 
40 
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colonr, with brown lanceolate Boalee. Also by the greatly reduced pair 
of basal pinnss. 


42. Asplbnium (Athtbium) niobipbb, Mett. 

The typical form of this fern is common on the partially shaded 
banks and hill sides, on the northern face of Kumalhori and Hatu, at 
elevations between 8,000 and 9|500 ft., but not nearer Simla. There are 
rarely more than 2 or 3 fronds on the rhizome, and they are firm in 
texture and, in general, nearly as broad as long. 

43. Asplenium (Athyeium) tenuifrons, Wall. 

Mr. Clarke regards this as merely a form of A, nigripes. In this 
view 1 cannot agree with him ; diifering as it does so greatly in habit 
and habitat, while neither exhibits a great range of variation. It is 
restricted to well shaded ravines, growing in the beds of streams at 
elevations below 7,000 ft. The fronds, numbering 4 or 5 or more, form a 
circular tuft on the short erect rhizome. They vary in form from ovate 
lanceolate to acute lanceolate, and the width of my broadest specimen 
is less than half the length of the frond ; in the narrowest it is less than 
one-fourth. The texture is thin and the upper surfaces of the partial 
rhachises and costas bear long glandular filaments. The colour of the 
frond in the fresh state is bright green, forming a beautiful contrast 
with the delicate pink tint of the rhachis and stipe. It is no doubt 
near A. Clarhei, and apparently grows in similar situations, but the 
fronds are broader and never root at the ends. 

44. Asplektium (Athtbium) filix fcemina, Bemh., var. dentigera, Clarke. 

Abundant on the northern face of Hatu and Kumalhori between 
8,500 and 10,000 ft. The fronds grow in a circular tuft from an erect 
rhizome, attaining a length of 2 or 3 feet. 

45. A. FILIX F<EMINA, var. retusa, Decne., subvar. elongata, Clarke. 

I name this form from Mr. Clarke’s type in the Kew herbarium* 
Many of the sheets so marked by him are from the neighbourhood of 
Simla. This fern is abundant on Kumalhori above Matiina up to 
10,000 ft. Also on the roadside between Theog and Marti4na at 8,000 
ft., growing chiefly in rock crevices. The stipes are densely tufted on a 
decumbent root-stock ; the fronds generally drooping. In mode of growth, 
and indeed in most of its characters, it differs so greatly from the preced- 
ing that it should, I think, be distinguished as a species. 
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46. Asplsnium (Athtbium) PECTiNiTUM, Wall. 

Not uncommon in damp ravines below 6,000 it. It has, as a rule, a 
creeping root-stock, but tbe stipes are sometimes, thongh rarely, tufted. 
The partial rhachises and oostes bear glandular filaments like A. ienui- 
frons. It ranges down to at least 4,500 ft., generally growing near 
streams, and I have found it as high as 6,000 ft., or 1,000 ft. higher than 
Clarke’s highest assigned range. 

47. Asflenium (Diplazium) Japonicum, Thunb. 

Rare. I have found it only at the Chadwick falls at 5,800 ft. 

48. Asplenium (Diplazium) tobbentium, Clarke. 

Plate XVI. 

I give this on Mr. Clarke’s authority, who identified my specimens 
with the remark that “ they are A. torrentium exactly as we have it in 
Sikkim.” For my own part, I had regarded it as merely a simple form 
of the next following species, growing in exactly the same situations. 
It is rare, as I have met with it twice only at elevations of 4,500 ft. and 
5,800 ft. 


49. Asplenium (Diplazium) poltpodioides, Mett.- 

Among boulders in the beds of streams below 0,000 ft,, a Diplazium 
with large bipinna te fronds is common in all the valleys around Simla. 
The caudex is not erect but decumbent with tufted stipes. My impres- 
sion is, and always has been, that, despite some variation in the form of 
the segments and the length of the sori, they are all of one species. But 
Mr. Clarke, whose much wider experience gives him an authority to 
which I cannot pretend, has examined my collections with the result 
that, in addition to A, torrentium and A, polypodioides^ fere typica^ he 
identifies the two following. 

50. Asplenium (Diplazium) latipolium, Don. var. polymorplia^ Wall. sp. 

Plate XVII. 

Prom three localities varying from 4,500 ft. to 6,000 ft. 

51. Asplenium latipolium, vnv, frondosa, Wall. sp. 

Plate XVIII. 

From two localities at 4,500 ft. and 5,500 ft. respectively. 
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52. ASPLENIUM (DlPLAZI0M).MULTlOAirDATUM P Wall. 

This identification is open to some doubt. The only specimens I 
have were collected in 1877 and 1882, at elevations of 4,500 ft. and 5,000 
ft , and are without rhizomes, ^oth Dr. King and Mr. Clarke are of 
opinion that they are probably this species, and ifc certainly occurs no 
farther off than at Mussoorie. I include it therefore provisionally in 
my list. 

53. Aspidium (Poltstichum) auriculatum, L., var. msj^tosa, Wall 
Very rare within my limits of elevation and area, though Mr. 
Clarke gives its range as from 4,000 to 8,000 ft. I have found it but 
once at 4,800 ft. 


54. Aspidium (Poltstichum) ilicifolium, Don. 

I sTn very sceptical as to the claim of this fern to specific rank. It 
appears to me to be an alpine form of A, aculeatum^ which grows on 
rocks, and gfraduates into var. rufo-harhata, I believe Mr. Clarke and 
Col. Beddome hold the same view. Very characteristic specimens of the 
simply pinnate form occur on the rov.ks about 1^4gkanda between 8,000 
and 9,000 ft., and small specimens may occasionally be found at Mahasu 
and Mashobra at about the same lower level. The bipinnate form, which 
forms the first step of the passage into A, aculeatum, is common at the 
same elevation. 


55. Aspidium (Poltstichum) Thomboni, Hook. 

Tliis is rather a rare fern. Col. Collett has collected it as low as 
7,500 ft., and I have met with it myself at two or three localities from 
8,000 to 10,000 ft. 

f * 

56. Aspidicm (Poltstichum) aculuatum, Swartz. 

Common j ranging from the lowest to the highest level visited 
(4,500 to 10,500 ft.). The low level forms differ from the higher in 
having the stipe and rachis clothed with dark hair-like scales, without 
■pales ; whereas those above 8,000 ft. have thin pale linear scales sparely 
intermingled with dark brown pales. 

57. Aspidium (Poltstichum) aculbatum, var. lohata, Hook. 

At all levels, but not common. 

58. Aspidium aculbatum, var. rufo-barhata. Wall. 

From 5,000 to 9,500 ft Common from 6,000 to 8,000 ft. 
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59. Aspidium (Poltstichum) Presoottukum, Wall. 

Abnndant on Hatn, growing in dense masses on the hill side be- 
tween 9,500 and 10,500 ft. ; associated with A. filix fcemina. Tar. 
dentigera ; N. filix mas^ var. fihrillosa ; Osmwnda Claytoniana, &g. 

60. Aspidium (Ctbtomium) falcatum, Swartz, var. caryotideum, WalL 

Very rare. The one or two known localities are rocky rayines 
between 5,000 and 6,500 ft. 

61. Nephbodium (Lastrea) frolixum, Baker. 

Common in ravines below 6,000 ft. 1 include lierewith the forms 
from Simla that have been referred to N. canum^ the type of which is a 
specimen of unknown origin, grown at Kow and having submargiual sori« 

62. Nephrodium (Lastrea) filix mas, Richd., var. normalise Clarke. 

One of the commonest ferns in and about Simla, in partially shaded 
spots, at all elevations above 5,000 ft. Above 8,000 ft., the stipe and 
rachis become more scaloy, the pinnules more acute and deeply cut, the 
frond being sub-tripinnate. These are the forms referred by Mr. Clarke 
to N, rigidum, but there is a complete passage from the simpler to the 
more compound forms. All have the under surface of a pale bluish 
tint, which distinguishes them from var. marginata at lower lovols. 

63. Nephrodium filtx mas, var. patentissimaf Wall. sp. 

Only the small form mentioned in Mr. Clarke’s review occurs in 
the neighbourhood of Simla, and this only at elevations above 8,000 ft. 
It is not uncommon about Nagkanda and on Hatu, and seems to pass 
into var. fihrillosa^ to which, as pointed out by Col. Beddomo, it is nearly 
allied. 


64. Nephrodium filix mas, y^v, fihrillosa, Clarke. 

Very abundant on Kumalhori and Hatu above 8,500 ft., ranging up 
to 10,500 at least. 

65. Nephrodium filix mas, var. Schimperiana, Hochst, sp. 

Rare below 7,000 ft., but very common, and in places abundant, be- 
tween that and 9,000 ft. on Jako, Mashobra, and Mahasu hills, and along 
the Tibet Road about Matidna and Nagkdnda, in situations similar to 
those of var. normalis. It attains a large size, fronds of 2 and 3 ft. being 
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not mre. I cannot agree with Col. Beddome in regarding this as pass- 
ing into var. ma/rginata. On the contrary^ 1 should be inclined to regard 
it as specifically distinct from all varieties of N. filix mas, 

66. Nephrodium filix mas, var. marginata^ Wall. 

Clarke gives the range of this fern as from 6,000 to 9,000 ft. 
At Simla, according to my experience, 6,000 ft. is the higher, not the 
lower limit, and all the bi pinnate forms allied to N, filix mas that 1 
have collected at higher elevations are those above referred to under var, 
normalis. The fern here referred to appears to be identical with the 
N, elongatum from Southern India. I have collected it in several valleys 
below Simla between 5,000 and 6,000 ft., and below Mussoorie and 
Dalhousie at about 5,000 ft., or rather lower. It is generally found in 
wooded ravines in the .immediate neighbourhood of streams. It does 
not seem to me to be very near any variety of N, filix mas. It differs 
from the compound forms of var. normalis by its more herbaceous 
texture and darker colour, never having the pale bluish tint of the 
under surface so characteristic of that and other varieties of N. filix 
mas. 

^In the dry state, when much of its characteristic habit is lost, it 
bears some resemblance to the high level ferns referred by Mr. Clarke to , 
N, remotunij but I cannot admit any close affinity. There is an interval 
of 2,500 ft. between the upper limit of the present form and the lower 
limit of N. remotum,. Although some specimens of the two resemble 
each other in shape, in general, those of var. marginata are broader and 
less oblong. Their texture is thicker and their cutting though similar 
in character is coarser and larger. N, marginata never bears the black 
scales which are abundant on the stipe and rhachis of N, remotum. The 
veins are more prominent and the sori less close to the midrib. 
Although these characters, thus stated in detail, are doubtless critical, 
taken all together they constitute a difference of habit which, in c6n- 
j unction with the difference of range, seems to me to indicate specific 
distinction. 


67. Nephbodium (Lastbea) remotum, Clai*ke. 

I adopt Mr. Clarke’s name for this fern, without implying aoqui- 
esence in the view that it is identical with the European prototype. The 
fern here referred to is common about Nagkanda at elevations between 
.8,800 ft. and 9,500 ft., but does not occur nearer Simla. It is a thin- 
textured fern, some of the characters of which have been noticed under 
the preceding. 
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68« Nephbodium (La.stbea) cbenatum, 0. B. Clarke. 

Clarke and Beddome assign to this species a range from 2,000 np to 
7,000 ft. in the Himalaya. It is nowhere common within the limits here 
adopted. I have met with it as high as 7,500 ft. ; otherwise only at the 
lowest levels visited. It is, however, common lower down on the hills 
between 8,000 and 4,000 ft. as in the Jumna valley, and below Chakrata, 
always growing in rock crevices. 

69. Nephrodium (Lastrea) Boryanum, Hk. and Bk. 

Not uncommon in well shaded ravines below 6,000 ft. 

70. Neprodium parasiticum, L. 

Not met with above 5,000 ft. ; but common in the deep valleys at 
4,500 ft. and below. It is a glabrous form, piodiicing fronds up to 3 
ft. long. 


71. Nbphrodium PENNiGERUM, Hook., var. multilineata^ Clarke. 

Mr. Clarke does not include the N -W. Himalaya in the range of 
this species. It occurs, however, together with the preceding at the 
lowest levels visited below Simla, and I have it also from Mussoorie 
collected by Mr. C. W. Hope, and from below Chakrata* 

72. Oleakdra Wallichii, Presl. 

Not common, but locally abundant, growing on perpendicular rock 
faces between 5,500 and 6,000 ft. 

73. POLTPODIUM (PhEGOPTERIS) ERURE8CENS, Wall. 

On steep shady banks by streams at the bottom of some of the deep 
valleys below Simla, where it is pretty common. My highest elevation 
is about 5,500 ft. 

74. PoLYPODTUM (Phkgoptbrts) aurfculatum, Wall. 

Very rare in the neighbourhood of Simla. I have met with it but 
once, in 1882 in the Samal valley at 4,500 ft. 

75. Polypodium (Phegopterib) distans, Don. 

Common in ravines, down to my lowest level, and up to nearly 
10,000 ft. At the former limit the fronds are small and narrow, with 
sliort, distant pinna? and the root stock decumbent, hardly creeping. 
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Above 7,500 ft. the fronds grow to 3 and 4 feet in length broadly lan- 
ceolate and with close-set pinn» 2 inches broad ; the pinnes out down 
square to a winged rhachis ; segments deeply pinnatifid. Some speci- 
mens of these latter have a creeping rhizome. 

76. Polypodium (Pheqoptebis) drtopteeis, L. 

I have not met with this myself, but Dr. Watt collected it at B4ghi 
at 9,000 ft. 

77. PoLTPODiUM (Gonioptebis) multilineatum. Wall. 

Not uncommon in the Glen and some other wooded ravines below 
6,000 ft. The pinnss are narrow. It ranges nearly 1,000 ft. higher 
than Mr. Clarke’s assigned upper limit (5,000 ft.). 

78. Polypodium (Goniophlebium) amoenum, Wall. 

Common in damp shady places on rocks and rocky banks, generally 
near streams ; at all levels between 5,500 and 8,500 ft. 

79. PoLYPODiUM (Goniophlebium) lachnopus, Wall. 

Not very common. Pound on trees and rocks in shady ravines 
below 6,000 ft. 

80. PoLYPODiuM (Goniophlebium) micbobhizoma, C. B. Clarke. 

Very common in the rains on rocks and trees from 5,500 ft. up to 
8,500 ft., which is about the limit of its range in the neighbourhood of 
Simla. 

81. Polypodium (Niphobolus) fissum, Hk. and Bk. 

Bare and found only at levels below 5,50C ft. 

82. Polypodium (Deynaria^ rivale, Nutt. 

Locally abundant on the oaks on Jako at about 7,800 ft. Also 
on similar trees between Theog and Matiana at about 8,000 ft. Not 
common. 

83. Polypodium (Phymatodes) lineabb, Thunb. 

Plate XIX. 

This is a fern of comparatively the lower levels. It is common in 
the Glen at about 6,000 ft., and 1 have found stragglers up to about 
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6,500 ft., but not higher. The fronds are thick and coriaoeous, and in 
dry weather roll up from the margins, and so remain for weeks or 
months ; unrolling again, like NiphoholuSf on the return of wet weather. 

84. PoLTPODiuM (Phymatodes) simplex, Swartz. 

Plate XX. 

Very abundant on trees during the rains. The lowest limit of its 
range is rather above than below 6,000 ft., and I have gathered it up 
to 8,500 ft., but it is rare above 8,000 ft. The fronds last only as long as 
the rains, and they blanch, shrivel, and disappear in September. Tlunr 
texture is thin, the venation distinct, and they are often crimpled at tlie 
edges. Tho rhizome is thicker than that of P. lineare^ but the scales 
that clothe it, and those that cover the young sori, are similar to those oT 
P. lineare. In the living state the two species are very different. 

85. POLTPODITTM (PUTMATODES) CLATHRATUM, C. B. Clarke. 

Plate XXI. 

Quite distinct from both the preceding, though often growing with 
P. simplex. Its lower limit is about 7,000 ft., but it is abundant on the 
trees on the north side of Jako, a little above that level, and ranges up 
to Sit least 10,000 ft. on Kumalhori and Uatu. Like P. simplex, it is 
found only in tho rains, and in texture and mode of growth much re- 
sembles that species. But it is readily distinguishabh^ by its narrow 
linear fronds, tlio character of tho venation, and the clathrato scales 
of the rhizome and tho sori. The sori are small, frequently oblong, of 
a bright orange colour, and sometiincs confluent. The scales of tlie 
sori disa])pear at an early stage. The stipes are generally shorter and 
the fronds longer and more linear than in the siMicimen figured by Mr. 
Clarke. It is very common at Simla, and Mr. Dufhio has collected it iu 
Kumaou. 


86. Polypodium (Phymatodes) memdranaceum, Don. 

Occurring only in tho immediate neighbourhood of streams in deep 
shady ravines up to about 5,000 ft. Not common. 

87. PoLYPODiuM (Phymatodes) hastatum, Thimb. 

Very rare. In fact, I know of only one locality for it, near Simla, 
a rock at 6,200 ft. in the neighbourhood of a waterfall. 

41 
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88. PoLYPomuM (PuYMATODEs) Stewartii, C. B. Clarke. 

This is equally rare, and has been found at only one place near 
Simla, on rocks at an elevation of about 7,400 ft. 

89. PoLTPODiuM (Phtmatodes) malacodon, Hook. 

Occurs only on Kunialhori and Hatu, near the summits of those 
hills, viz.y above 10,000 ft., but locally plentiful, growing on rocks. 

90. PoLTPODiUM (Phtmatodes) ebenipes. Hook. 

Also found only on Kumalhori and Hatu, but down to lower levels. 
Tt occurs on rocks between Nagkanda and Baghi between 8,000 and 
8,500 ft., and also on the top of Hatu, associated with the preceding 
species. 


91. NoTHOLCENA MARANTAi;, R. Br. 

A high level fern and not common. I have gathered it as low as 
8,300 ft., and it grows on the tojj of Hatu at 10,500 ft. 

92. Gtmnogramme (Leptooramme) aurita, Hk., var. Levingiiy Clarke. 

Abundant in some places at 8,000 ft. and upwards, in damp shady 
places, especially marshy spots, in the forest. In my opinion it should 
rank as a species distinct from G. aurita. 

93. Gtmnogramme (Stngramme) vestita. Hook. 

The well known mouse-oar fern. Very common on rocks and on 
overhanging stony banks. Ranging from G,000 up to 9,000 ft. 

94. Gtmnogramme (Stngramme) fraxinea, Bodd. 

Common locally at all elevations from 5,000 up to 10,000 ft, growing 
on the ground in forest. Below G,000 ft. it is bipinnato only as regards 
the lowest pair of pinnro, and the pinnules are broad and large. Those 
from higher elevations have several pairs of pinnro again pinnate and 
the pipnules are smaller and narrower. It is often 3 ^pinnate. 

95. Gtmnogramme (Sellignea) involuta, Hook. 

Not common at Simla, and only found below 6,000 ft. on rocks in 
shady places by streams. 

96. OsMUNDA Claytoniana, L. 

Only on Hatu at about 10,000 ft. or higher. It unrolls its fertile 
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fronds in June, and in September fertile fronds may bo bunted for in 
vain. 


97. OSMUNDA REOALIS, L. 

Very rare, and now nearly extirpated by assiduous collectors. 
Below 6,000 ft. 


98. Ophioglosrum vulgatum, L. 

Rare. Found by Dr. Watt on Hatu between 8,000 and 9,000 ft. 
in July 1885. It lias been found also at Mussooric. 

99. Botrychium lunaria, Swartz. 

Equally rare. Found with the precedinf^ by the same botanist and 
also on the slopes of Kunialhori near Nagkanda. 

100. Botrychium dauctfolium, Wall. 

Rare. I have found it only on one hill within tho limits of Simla, 
where it occurs, in glades in the forest, at an elevation a little below 
7,000 ft. 

101. Botrychium Virginianum, L., var. lanuginom, Wall. 

Rare, though less so than tho preceding. I have gathered it at 
several places round Simla at elevations between 5,000 ft. and 6,800 It. 
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XII . — On the Differential Equation of all Pa/raholas. 

By Asutosh Mukhopadhtat, M. A., F. R. A, S., F. R. S. E. 
[Hecoivcd May 18tli ; — Eoad Jane 6th, 1888.] 

Contents. 

§ 1. Introdnction.* 

§ 2. Transon’s Theory of Ahorranoy, 

§ 3. Geometrio luterprctation. 

§ 4. Misccllanoons Theorems. 


§ 1. Introduction, 


It is my object in tlie present paper to give the geometrical inter- 
pretation of the differential equation of all parabolas, as promised at 
the end of my remarks on Monge’s Differential Equation to all Conics.f 
I have already incidentally pointed outj the easiest method of deriving 
the diJTerential equation of all parabolas from the integral equation of 
the curve, viz,, the parabola being given by 

ax^ + ^hxy + hi/ + 2gx + 2/y + c = 0, 

'where A* = ah, 

wo have, by solving for y, 

hy =— (hx + /) ± 1 2 (Jif— l(j) » + (f* — 6c) J 
'whieh may bo written 

y = Px + Q + R:e + S , 


and this- being on both sides operated upon 



, leads to 


whence 


dhj __1 RS 

dx* - 4 ^ S^i ’ 



so that 


which is equivalent to the developed form 

dx* ° Vda.*/ 

and this is the differential equation to bo geometrically interpreted. It 


• For a fall analysis of this paper, sec V, A. S. B. 1888, pp. 166-157. 
t P. A. S. B. 1888, p. 86, footnote. 

t J. A. S. B. 1887, vol. Ivi, part ii, p. 136 ; P. A. S. B. 1887, pp. 185-186, 
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seems not wholly unnecessary to point out that what we are required to 
do is simply the discovery of a property of the parabola, leading to a 
geometrical quantity which, while adequately represented by the above 
difforontial expression, vanishes at every point of every parabola. As 
the interpretation I propose to give, follows directly from the properties 
of the osculatitig conic of any curve, I will begin with a brief account 
of Transon s Theory of Aberrancy as expounded in his original memoir.***' 

§ 2. Transon' 8 Theory of Aberrancy, 

Consider the conic of closest contact at any point P of a given 
curve ; if NP be the normal to the conic at P, and O its centre, the lino 
OP is called tlie axis of aberrancy, the point 0 the centre of aberrancy, 
and the angle NOP the angle of aberrancy, viz^ this is the angle which 
measures the deviation of the curve from the circular form. Again, 
from the closely analogous case of the circle of curvature, wo may 
borrow a very useful terra and call the lengtii OP, which joins P with 
the centre of aberrancy, the radius of adterranay ; and the reciprocal of 
this radius may conveniently be termed the index of aberrancy. \ Simi- 
larly, the locus of the centre of aberrancy as P travels along the given 
curve, may not be inappropriately termed the aberrancy curve. Before 
proceeding to obtain analytical expressions for these geometrical quanti- 
ties in connection with the osculating conic, wo shall first j)rove the 
following loniina : 

If 8 be the angle between the central diameter and the normal at 
any point of a conic, p the radius of curvature, p' the radius of curvature 
at the corresponding point of the ovolute, wo have 

ta n 8 = 5 ^. 

3 p 

Let C be the centre of the conic, and P the given point on tho 
perimeter ; p the perpendicular from the centre on the tangent at P ; r 
the central radius vector CP ; n the normal PN as limited by tho axis 
major ; <d the angle which the normal PN makes with the axis major, 
and 8 the angle CPN. Then, wo have tho well-known relations 
p zn r cos 8 

= a^ cos’* * 0 ) + 6 ® sill* (i> = a* (1 — e* sin* w) 

* Recherchi’s snr la Courhiire desLignes et des Surfaces^ Journal de Mnthematiques^ 
[TAonvillc) icr Sor., t. VJ (181-1), pp. 391-208. For a very short notice of the subject 
by Prof. Cayley, boo Sabnon’M Higher Plano Carver^ p. 308 (Ed. 1879). 

+ In the case of tho (drclc of enrvature, the very expressive phrase “ index of 
curvature,” which is the reciprocal of tho radius of curvature, has been now abridged 

into the single short term “ curvature;” but whether anything has been gained by 
the change is doubtful. 
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Hence 


and 



1 


\/l- 


sin* o) 


p a \/ 1 — t® sin® o) 
cos 8 "" cos 8 


sin (oi — 8) __ n Z»® cos 8 

sill 0 ) r a® 1 — e® sin* to * 


whence 


tan 8 = ■ 


sin 0 ) cos ti) 


1 — e® sin® 0 ) 

Now, it is well-known that the element of arc of the ellipse is given by 


whence 


ds = u , 

^ (1 — e* sin* 


1 

^ do. a' 

^ dp 3/i® e® sin co coscu 

^ ~ do>~ a (1 _ e» sin* <a)l ’ 

which give 

p' 3c® sin (I) cos w 

p ““ 1 giix* (D 

Hence, finally, 

tan 8 = i — , 

and thus the formula is seen to be true for a central conic. To establish 
the property for a iiambola, we notice that the centre being now at infinity, 
the angle at any point P between the normal and the central rad in .s 
vector is the angle between the normal and the diameter, which is equal 
to the angle which the normal makes with the principal axis ; hence, 
we have 


8 = (I). 

But the intrinsic equation of the parabola is well-known to be given by 

db' 2a 

dm cos^cii ’ 

where 4a is the latns-rectiim. lienee, 

_ 2a 

^ COS*^<i) 

, dp 6a sin w 
^ ^ dm^ cos^ m 


so tliat 
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— = 3 tau < 0 , 

P 

which gives the required formula 

tan S = 5 

d P 

The above formula in the case of a central conic follows also from 
the properties of conjugate diameters, viz.^ if bo the semi-diameter 
conjugate to r, we have 

pr^ = ah 

r,8 


Hence 


and 


^ ab* 

rdr+r^dr^ = 0 


dp ___ 3rj“ dr^ 3r, 7'dr 

ds ab d$ ah ds 


3r dr 


=: 3 tan 3, 


since 


Therefore 


p \d$ 

^ — sin 3, - = cos 3. 

ds r 




as before. 

We now proceed to express the elements of the osculating conic in 
terms of the differential co-ellicients. For this purpose, we remark that 

{'-err (ir 


p = 


dx» 


dV 

dx» 


reduces the equation 


ds ds dx 
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dp _ { ^ {dd .1^ ( „ % /^\* r.i . ‘pyl 

I ” L W j • 


Hence, we get 


S p Sp dm 
dp 

_ 1 ^ 

"" Zp dm 

dx 


dx 


!■>(!)* I :§ 




tan 8 = p — 


Using p, g', r to denote the first, second and third differential co-efficients 
of y with respect to ir, we have the formula for the angle of aberrancy in 
the now familiar form 

(1 + p*) T 

S(j^ 

It is easy to verify this formula when the equation of the conic is 
. given in form 

for the coordinates of any point being a cos h sin the equation of 
the central radius vector is 

ay cos p^hx sin p, 

and the normal is 

2 = — 2 = a* - 

COB p Bin p 

BO that the angle between these two lines is given by 

tan 8 = — sin p cos p. 

ab 

Again, from the equation of the curve we have 

pzz ^ = ■" "" cot p. 


3 =-- 


® \/ tt* — a;* 
ab 

(a* — x*y 
Sabx 

(a* — 


a 


sin®^ 

Zb cos p 
siu^’ P' 
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which give 


so that 



P 


t a sin ♦ cos f 

3y» “ b * 


(1 H- j3*)y a^'-b^ 

3^* ab 


sin 4^ cos ^ 


tan S ^ 


Sj* ’ 


which is the formula to be verified. 

Next, to calculate the radius of aberrancy R, let dta the angle 
between two consecutive normals, and difr the angle between two conse- 
cutive axes of aberrancy ; then, we have clearly 

do) = diff + dS, 

Again, consider the triangle formed by two consecutive radii of aber- 
rancy and the element of arc of the given curve ; then, we have 



And, similarly, from the triangle formed by two consecutive normals and 
the element of arc of the given curve, wo get 
ds = pdoiy 


whence 


But from tho equation 


R 


dci) 

p cos 0 , — • 
^ d^ 


^ Si ^ 


we have 


sec® 8 . 

or substituting for 8, wo get 


fZ*p / dp \* 
dS 1 ^ do)^ \ c?ci> / 

dw 3 * p* 

d^p / dp\® 
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Therefore, from 




R = p cos S . , 


we hare easily the relation 


R = 


9p* + 4 


/ dp\* ^ 

\,1^) d«» 


We can now, without much difficulty, change the Tariables, and 
thus obtain an expression for R in terms of a and y. Thus^ as we have 
already seen 

_ (1 + 

^ s 


(7<|| __ q 
da* 1 -f- p* ’ 


whence 


Hence, we have 

g = (1 + p,) (3^* _ (3,, _ 

+3 j>(j^ [32>gr* — r (1 + 


and 


d®p __ d / dp \ ^ dx d / dp \ 
dfJ^ do) \d<i) / dw dx • \d(i) / 

_ (l _ ^y I ^ |"3^ _ + (1 + 2 ^) (3r« - 3«)] + . 

Hence, by actual calculation, we find that 

+ (xy= (' + 1') - ^ + 
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Therefore, finally, we get 

I r* 4* — fig-*)* I 

^3(y« — 5r*)* 

Hence, it is evident that if I be the index of aberrancy, that is to say, 
the reciprocal of the radius of aberrancy, we have 
j _ Sqs - 5r» 


R* = 


3^ I r* -f {rp — | 


^ is hardly necessary to point out that, as these formnlao hold when the 
origin is anywhere, they are true when the origin is taken to be the 
given point on the curve whose osculating conic wo arc considering. 

If we take the tangent and normal at the given point as the axes 
of X and y respectively, we may easily obtain expressions for tlio coor- 
dinates of the centre of aberrancy, viz,^ wo have 
. X = B sin 8, Y = B cos 

and from the relation 


tan S = p — 


(1 4- P*) r 


we get 


a = 


cos 8 = 


3q» ’ 

3pr/a - r (1 4- p*) 


4“ 2^* I 4 (rp — 3^2*)* I 

Bq^ 

\/l -h p* r* + (?p — 3q^)^ I 


Hence, the coordinate taxes being the tangent and normal at any point 
of a given curve, the values of the coordinates of the centre of aberrancy 
at that point arc given by 

3// 1 3^)7* - r (I + I 

v/ i 4* 2^* (*^/^ 

9q^ 


X = 


Y = 


\/ 1 4 p2 (3qs — 5r*) 

If the coordinate axes, instead of being the tangent and normal at 
tlie given point, are such that the axis of x makes an angle 9 with the 
tangent, we have 


sin 9 = 


tan 9 = 
-V 


^ 


-v/l + 


, COB 9 = 


r 


\/l 4 2^* 
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and the new coordinates of the centre of aberrancy are giNren by the two 
expressions 

X cos + T Bin tf = 

oqs — 5r* 

- X sin fl + Y COB g = - ^ -fg‘> . 

We, therefore, finally infer that if a curve be referred to rectangular 
axes drawn through any origin, the co-ordinates (a, P) of the centre of 
aberrancy at any given point (x, y) of the curve, are given in the most 
general form by the system « 

Sqr 

33* - 5 j « 

33 (pr - 33«) , 

3q8 — 5r* 

The equation of the axis of aberrancy, in its most general form, may now 
be at once written down, viz,, x, y being the coordinates of th6 point on 
the curve through which the axis of aberrancy passes, and X, Y, the 
current coordinates, we have for the required equation 
X — aj X a r 

Y - y “ y - ^ 

It may usefully be noted that tho values of a, p obtained above, 
lead to some interesting results, viz,, we have 


P - y - 


dx ' 

so that we may put 


da ^ r (9qH — 4bqr8 + 40r*) 
dx ”” (Sqs — 5r*)* ’ 

(pr - 3g*) (9qH - 4hqr8 + 40r») 
iPqs - 5r»)* 




where 


X =: 


(83* - 5 r»)* ’ ^ ” (33« - 5 t *)* ’ 

T s 9qH — 45gr5 + 40r®, 

so that 

T = 0 

is Monge’s differential equation to all conics.f It is clear from these 
two expressions that if tho given curve is a conic, we have 


pr — 


* Cf. Dublin Examination Papers, 1876, p. 162, Quos. 6, by Prof. M. Roberts, 
t Cf. Dublin Examination Papers, 1880, p. 361, Ques. 6, by Prof. M. Roberts. 
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T = 0, 

which shews that a and P are both independent of a;, as is, indeed, 
geometrically evident, since the oscnlating conic of a given conic being 
the curve itself, the centre of aberrancy is a fixed point, oiz., the centre 
of the given conic. Similarly, if 

X = 00 , /t = GO , 

we must have 

Z(i8 - 5r* = 0 , 

which shews that the given curve is a parabola, and, then the centre 
of aberrancy has its coordinates infinite, viz.^ the centre of aberrancy 
is the centre of the parabola which is, of course, at infinity. We may 
also easily find the values of 

da dp 
dy" dy" 


viz,i we have 


da ^ da dx ^ ^ ^ ^ ^ 

dy dx dy ^ dx ^ * 


where 


dy 


dp dx 
dx dy 


1 ^ _ 


p dx 


MiT, 


X - A _ 

p ~ p (3a» - * 


^ = — = 


pr — 83* 




p p (835 — 6r*) 
and, these results shew that when, as before, 

T = 0, 

the centre of aberrancy is independent of y, and, when 

Xj = 00 , Pi = QO , 

it is at infinity. 

The directions of the principal axes of the osculating conic are also 
easily determined, for the conic being 

tta?® + 2hxy -h + 2/y -f c = 0, 

if 6 be the angle of inclination of the axis major to the axis of we have 

tan 20 = . 

a — h 

But, I have elsewhere* calculated the values of the constants on the 
right hand side in terms of the differential co-efficients, viz,y we have 
li a 

T 

where 


^ = c*» - 4 


* P. A. S. B. 1888, pp. 82—83. 
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_ U V 

^ — a > ®3 > 

92^ 9q^ 

w 

= Y ' 

U = Sqs — 6r* , V = Sqs — 4r* , 
W = Sq^r — jsV. 

T,) = 9q^ - 6p2*r + (p» + 1) V 
Hence, substituting, we got 

_ W c, 

" Cg* c^a - Cl - Cg* 

2 V W 


"" Wa + U - ya 

__ 2 (Sf^ar — pY) ^ 

9^"^ — Q'p^r + (pa — y 
2W 

“ To-2V‘ 

The lengths of the axes of tho conic of closest contact may also be 
easily calculated, viz.^ the conic being 

ad?a 2}ixy + hy^ + + 2fy -|- c = 0, 

and O' the length of either axis, we have tho well-known equation 

=0 


A (o + 6) 

Of* + 7TS m O* - ■ 


whore A is tho discriminaut. Now I have alrcadyt shewn that 

(7i8 - ah)^ 


A = 


reforc, we have 

s 

A (a + h) 
(/i* — a6)a 


a h 




Similarly 


".us -9* 


/ — 
* V Os* 

_ »!7* T„ ^ 

- u* 




cg cja 


• Cf. Dublin Examination PaperSs 1870, p. 162, Quea. 6, by Prof. M. Poborta, 
t P. A. S. B. 1888, p. 80. % !’• A. S. B. 1888, p. 83. 
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A* _ 1 729g» 

(h*—ab)^ “ Cl* “ ~ * 

Therefore, the equation for tho lengths of th<> axes reduces to 

729q» 


+ VI, . ___ 

^ ^ Xja ' U8 


= 0 


where Tq = 0 is the differential equation of all equilateral hyperbolas, 
and T7 = 0 of all parabolas. 

If the roots of this equation be cr^a, o-g*, the area of the conic is 

277rf/^' 

^ = r“ » 

U- 

a result I have obtained before.* 

We may similarly consider the osculating parabola and the osculat- 
ing equilateral hyperbola at any point (a?, y) of a given curve. Thus, if 
flwj* + 2hxy + hy^ + 2gx + 2fy + c = 0 

where 

= ah 

be tho osculating parabola, and m its principal parameter, we can easily 
calculate m in terms of the differential coefficients from the formula 

m _ ^ ~ 9*/^ . 

2 “ (a + bH- 
For, solving for y, we have 

y = Pas + Q + V'2H» + B 


where 


P = -5, Q = -f 


Hence, as usual. 


1) = P + 


H 


2 = 


r = 


BO that 


and 


jpr — = 


i2Kx + B)2 

- m 

(2H* + 

3H» 

(2H» + B)v ’ 
3PI18 

(2H* + B)v ’ 


* P. A. S. B. 1888, p. 84. 
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t* + (pr— 3g*)» ss 


whenoo 


But since 


9H« (1 + P») 
(2Hx + B)» 


-H 


I »« + (jw - 32>)« J ^ 27(1 + P*)^ 


H - 




f^/a-g\^h 


we have from 


the relation 


and, therefore 


m 

2 


fs/ a-rfs/h 
(a + 6)J“ 

--2H 

(1 + p*)* 


,1 


I r* + (j)r - 3g*)* | 
which is accordingly the formula sought. 

Again, let us investigate the coordinates of the centre of an equi- 
lateral hyperbola osculating a curve at a given point. In the first place, 
wo know that in an equilateral hyperbola the projection of the radius of 
curvature at any point on the central radius vector, is equal to that 
radius Vector ; for, if R be the radius vector, B the angle between the 
normal and the radius vector, p the radius of curvature, and a the semi- 
axis-transverse, we can easily show that 

P - , COB 8 _ jy, , 


whence 

R = — p cos 8 . 

Hence, if an equilateral hyperbola osculates a curve at a given point, 
in the first instance take the tangent and normal at that point as the 
axes of X and y respectively ; then, expressions for the coordinates of the 
centre are easily obtained, vis.y 

X = R sin 8 , Y = R cos 8 , 

where R is the distance of the centre from the origin, and 8 the angle 
between tho central radius vector and noimal, so that 
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^ 

cos S “ ^ q 

But the equilateral hyperbola being a conic, we have from the preceding 
investigation 

(1 + p*)r 


tan 8 = p — 


whence 


Bin 6 = 


cos 8 = 


32« 

Spq^ — r (1 •+ p*) 


1 4 “ 2 ^* I r* 4 " {rp — I '■* 

37» 


\/ 1 4- p» ^ r* 4- (^p — Sgf*)* | “ 

Therefore wc see that the distance of the centre of the osculating equi- 
lateral hyperbola from the given point (which is the origin) is furnished 
by 

^ ^ (1 4- P«) 

I »•* + (rp - %*)* I ^ 

Hence, the coordinate axes being the tangent and normal at any 
point of a given curve, the viiluos of the coordinates of the centre of the 
osculating equilateral hyperbola at that point are given by 

3(7 \/l + 2'^ I ^ (1 4- p®) — 3p9» I 

r* -h (rp — 3^'*^)* 

^pqr \/ 1 4” p* 

r* 4* (rp — 3^*)* 

If the coordinate axes, instead of being the tangent and normjil at tlie 
given point, are such that the axis of oo makes the angle B. with the tan- 
gent, we have 

dy 


X = 
Y = 


sin 0 


tan 0 z=. 
-P 


dja 


= -p 


COB 0 = 


\/ 1 4- p* 1 + 2'* 

and the new coordinates of the centre of the osculating equilateral hyper- 
bola are given by the two expressions 

__ /, ■ /» ■+ P^) 

X cos 0 4- Y sm ^ - ■ 

r» 4" (»p — oiffr 

V «!n fl 4. Y rofl (9 - % (1 + (P’’ - %*) 

- X Bxn « + Y COS e _ ^ 

We, therefore, finally infer that if a curve be refcri*ed to rectangular 

43 
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axes drawn through any origin, the coordinates (^, 17 ) of the centre of 
the osculating cquilateml hyperbola at any given point (jc, y) of the 
curve, aro given in the most general form by the system 

A = + -V + J’*) 

r* + {^"p ~ 32*)* 

_ Bq (1 + p^) (pi- — 3fy®)* 

^ - y -r ,4! + _ 3y8)a 

The equation of the line joining the centre of the osculating equi- 
lateral hyperbola with the given point on the curve is at once written 
down in its most general form, viz., x, y being the coordinates of the 
point and X, Y the current coordinates, we have for the I’equired equa- 
tion 


X — a? X — i __ r 

Y — y y ~~y pr — 3(/^ ’ 

which shews that the centre of the osculating equilateral hyperbola is on 
the axis of aberrancy, as is also geometrically evident. From the above 
values of 17 , it can be shown after some reductions that 


ill 

etc 


^0 Tq 9 



where 


so that 


^ ^ 9g^ — (1 + 

I + (rp — I 
^ r (1 + p*^) ~ p'f') — 9 pfj^ 

Jr* + 0y-32*)*J* 

Tq = 9gr* — Gpfj^r -f (1 + p^) {3qs — 4r2) , 

T^, = 0 is the diJTerential equation of all equilateral hyperbolas. 


§ 3. Geometric Inlcrpreiation. 


It is now extremely easy to give ilio true geometric interpretation 
of the differential equation of all parabolas ; for we have shewn above 
that the index of aberrancy is given by the formula 



and the differential equation of all parabolas is 

3fjs - 5r« = 0. 

Hence, wo conclude that the required geometric interpretation is the 
property that the index of aberrancy vanishes at every point of every para* 
hola» 
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§ 4. Miscellaneous Theorems, 

The differential expression 

^< 1 $ — 5r*, 

the vanishing of which we find to ho the differential equation of all 
parabolas, may appropriately bo taken to represent tho species of the 
conic of closest contact at any point of a given curve. For, from tho 
equation 

07^ -|- 2hxy + hy^ + 2gx -f 2fy + c = 0, 


we have 
whore 


y = P# + Q + 2II.e + B , 


P = - 


A Q--L 

h ' ^ ~ h ' 


_ Jfi - ah _ hf- hf) _ p- he 
^ ^ - ya . B . 


wlionoe wc havo, as usual 
dhl 


2 ± 


AB - H* 


(Ajc* + 2H!» + 


_ 3 (AB - H*) (Aar + H) 
r — + ;; , 

(A»8 + 2Har + B)^*' 

3 (AB - 11*) U (A* + H)» - (AB - H*) | 

s = ± ^ ; 

(A*« + 2nic + B)" 

Therefore, by actual calculation, we get 

J)A (AB - T12)8 


6r2 — 3(7.9 = 


(A:*.2 + 211a; + B)^ ’ 

BO that it is clear tliat tho differential expression 

5r» - 3(7,9 

is of tho same sign as 

A and — ah. 

Heneo, we have the theorem ihat at any point of a curve, the conic of 
five-pointic-contact is an ellip.se, liyjierbohi., or parabola, according as 

odS// i7^// 

\di>) iU^ 

is negative, positive, or zero.* 

Since we have proved that the radius of aberrancy is giv’^en by tho 
formu la 


* See Dublin Examination Papora, ISTt"), p. 279, Quei. 4, by Prof. M. Roberta. 
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and as, moreover, in every parabola, the reciprocal of R vanishes, thb 
difEerential equation of all parabolas in terms of p and o> is 

(I)’- 

To integrate this, put 

/ ud(a 


whence 

or, 

which gives 
so that 

and 


P = 


O Q . ^ 

^ dZ = « + 


dio = 


3du 


li* -h 9 ’ 
w = 3 tan (o) 4* Ic) , 

J udiii = 3 y tan (w + 7c) dta 
= 3 log m sec (d) + 7c) , 


/ 


'udio 


p = e = sec® (w + ^) , 
which, therefore, is the relation between p and w in every parabola, lead- 
ing at once to the intrinsic equation 

8 = ?7i®y sec® (o) 7c) dto f 

and, if the origin bo suitably chosen, wo may put ^ = 0, so that wo 
have the well-known result 

8 r dto) 

8 = m® / — *. 

J COB‘W 

Uth May, 1888. 


* 6eo also P. A. »S. B. 1888, p. 84, footnote. 
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XIII. — New or little Jenoxon Indian Rhynchota. — By E. T. Atkinson, B.A. 

[Received May 15th, 1888;— Read June 6th, 1888.] 

(With Plate XV.) 

CosMOSCARTA NiGROFASCiATA, n. sp., PI. XV, lowor loft hand figure. 

Orange yellow : two broad transverse bands on each tegmen, the 
one before, the other in the middle, black ; apex of tegmina finely reti- 
culated blackish : pectus (except the lateral margins), and fine margin of 
the base of the segments of the abdomen above and beneath, black : feet 
yellow-ochreous : wings fuscous hyaline. Long, 15 : exp. teg. 39 mill. 

Hab. Mungphu (Sikkim). Through some misconception the 
figures in Plate XV. have not been numbered. 

CoSMOSCARTA TAPROBANENSIS, n. Sp. 

Above black ; face, broad median longitudinal band on vertex, a 
regularly undulating transverse line across the middle of the pronotuiu, 
antero-lateral margins of the pronotum, basal third of each togmon, and 
a transverse line at base of apical third which is slightly interrupted 
towards the posterior margin, also the scutolliini and the genitalia in Q , 
red ; the rod basal tliird of the tegmina contains two oblique irregular 
bands, the basal foimed by three black spots of which the largest is at 
the costal margin, and the second comprising 3-4 irregular black spots, 
of which the largest is at the posterior margin : abdomen above reddish, 
a broad black transverse band at the base, interrupted by the scutellum, 
which has a small round black dot in the middlo of the disc ; a2)ical half 
cf abdomen fuscous : beneath and feet, rod ; pectus and a row of spots 
on each side of the venti-al segments, black. Long, 9 : exp. teg. 21 mill 

Hab. Pundaloya (Ceylon) : from Mr. E. E. Green. 


CosMOSCARTA UNDATA, Walker. 

J. A. S. B. pt. ii, p. 10 (1885). 

Var. trip^metata n., PI. XV, upper loft hand figure. 

— affi'Xiis n. 

The ordinary forms of this species have the markings on the teg- 
mina broadly sufi’used with reddish-testaceous, and vary chiefly in the 
depth of the croceous baud on the thorax, and in having the apical band 
on the tegmina continuous or formed of three spots. I have since 
received two specimens which I regard as varieties of this species, 
though at first sight appearing to be distinct. 



334 E. T. Atkinson — New or little hnoivn Indian Rhynchota. [No, 4, 

o> : — ^Var. affinis, in which the rufous- testaceous bands at the base 
and in the middle are reduced to narrow lines, and the apical band to 
three somewhat distant spots arranged in a triangle. Long, 11: exp 
teg. 30 mill. 

h : — Var. trijpunctatay mihi, in which the basal and median bands on 
the tegmiiia are entirely absent and the three apical spots are small 
and semi-oval and arranged triangularly : base of wings not rufescent. 
Long, 12 : exp. teg. 30 mill. 

Hab. Var. a, Dibrugarh (Assam) ; Var. 6, Dam-Dim (Bhutin 
Duars). 


COSMOSCARTA OCTOPUNCTATA, Am. & Serv. 

PL XV, lower right hand figure. 

Certopis octopunctatn^ Hist. Nat. Ins. Hem,, p. 659, t. 10, f. 6 (1843) : Walker 
List Horn., iii, p. 660 (1851). 

Ccrcopis dorsaliSf AValker ( (m. 5. L), J. Linn. S. Zool. x, p. 283 (1867). 

Cosmoscarta octopunciatiij Butler, Cist. Ent. i, p. 262 (1874). 

A very distinct species: orange-yellow: five black spots on each 
tegmen of which two before, and two behind, the middle, the fifth on 
the posterior margin about the middle, and which, when the tegmina are 
closed, becomes confluent with the similar spot on the other logmen, so as 
to make both appear one : there is sometimes another black spot before 
the reticulated part on the costal margin : pectus, except the lateral 
margins, and base of the segments of the abdomen above and beneath, 
black : antero-lateral borders of the pronotiim much amplified and flat- 
tened out at the margin. Long, 17 : exp. teg. 42 mill. 

Hitherto only known from Java and Sumatra, now found at Mung- 
phu in Sikkim. A second example has the thorax more amplified, shiu- 
-ing, and only eight black spots on the tegmina, 

Cosmoscarta gbeeni, n. sp. 

Head and eyes deep black, the head yellow-pilose : ocelli yellowish 
with red reflections : pronotnm sordid orange-yellow, pilose, with two 
small impressions near the .anterior margin, darker ; metanotum bl.ack, 
margined ochreous : tegmina black, b.as.al fourth of the posterior margin, 
basal third of the costal margin and therefrom a transverse band pro- 
ceeding somewhat obliquely towards the posterior streak and almost 
meeting it, also three spots arranged in a triangle in the apical third, and 
of which the cordiform apical is largest, red : wings semihyaline, basal 
third reddish orange, rest fuscous ; abdomen above black, with a narrow 
transverse basal band, reddish- oclireous : pectus, venter and feet black ; 
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venter with a reddish-oohreons band towards the base ; last tibiae some- 
times sordid yellow. Long 10 : exp. teg. 26 mill. 

Hab. Piiudaloya (Ceylon) : Mr. E. E. Green. Allied to (7. undata, 
W alker, from which it differs in coloration and the smaller size- 

CoSMOSCARTA NIGRA, n. Sp. 

Body and feet deep black ; abdomen and venter deep metallic 
bluish-black, shining : tegmina bi’ownisli- black ; wings fuscous. Long, 
12 ; exp. teg. 34 mill. 

Hab. Sikkim. 


CoSMOSCARTA LURTDA, H. Sp. 

Head, pronotum, pectus and feet, also band along basal two-thirds 
of costal margin of tegmina, lurid : abdomen above and beneath black, 
with a bronzy tinge : tegmina (except the costal limbus), luteous : wings 
fuscous-hyaline. Long, 15 : exp. teg. 36 mill. 

Hab. Singapore. 

CoSMOSCARTA SIKKIM EN SIS, n. Sp. 

Frons and feet fuscous : vortex and thorax black, densely yellow 
pilose, the latter with a band along the anterior margin, narrow anterior 
lateral limbus and posterioidy, sordid fuscous : tegmina l)l{U 5 k, a short 
basal streak briefly ])roduced along costal and posterior margins, a trans- 
verse band at tlie base and apex of the middle tliird, and tlic apical lim- 
bus indistinctly, red : wings fuscous-hyaline, red at the base and for a 
short distance along the anterior margin : abdomen purplish -black, 
shining, with a deep castaneous, narrow, basal, transverse streak. Long, 
14 : exp. tog. 33 mill. 

Hab. Sikkim. 


CoSMOSCARTA MINOR, II. Sp, 

Head and thorax metallic bluish-black, shining, the latter finely 
impressly punctured ; base and apex of abdomen reddish, a broad trans- 
verse median band, brownish-black : tegmina blackish with a basal streak 
giving off a short sub-costal branch and two transverse bands, one at 
the base and the other at the apex of the middle third, red : wings 
fuscous-hyaline : feet brown : posterior coxae and femora often more or 
less croceous or reddish. A small sjjccies, allied to the G. decisa, Walker, 
group. Long, 7 exp. teg. 21 mill. 

Hab. Sikkim : Dam Dim (Bhutan Duars). 



336 E. T. Atkinson — New or little hncmn Indian Bhyncbota. [No* 4^ 

CoSMOSCABTii DECISA, Walker (PI. XY : upper right hand figure). 

A local variety of this species, described in Journal Pt. II, p. 9 
is figured here from Dam Dim in the Bhutan Duars. 

Callitettix afpinis, n. sp. 

Black with a greenish tinge ; head beneath, scutellum, anal seg- 
ment of abdomen above and beneath, tegmina and feet, testaceous-red : 
apex of tegmina with a narrow black limbus ; wings fuscous-hyaline : 
abdomen above and beneath (except the red anal segment), and the 
pectus, black. Long, 9: exp. teg. 23 mill. Differs irora G. prodiicta^ 
St&l, in the colour of the abdomen and scutellum and its larger size. 

Hab. Pundaloya (Ceylon) : Mr. E. B. Green, 0. melamchra^ St&I, 
has been procured in Sikkim. 

Genus MAonjiKOTA, Burm. 

J. A. S. B. pt. IJ, p. 23 (1886) ; p. 196 (1886). 

I have already noticed four species of this genus, a fifth (M. pugio^ 
nata, Stal) has been described from N. Australia, and a sixth (AT. gutti- 
gem) by Professor Westwood from Ceylon (Trans. Eut. Soe., p. 329, 
1886). 1 have had one specimen fiom Nagpur, but too much mutilated 

for description, also several specimens of the larvro from Sikkim, and of 
the curious tubular home formed by these insects in the larval *state, I 
have procured several si)eci mens on the common jujube (Zizyphns) in 
Calcutta, These tubes are serpuliform and resemble the letter J without 
the transverse bar at the top ; the foot, too, is curved over to embrace the 
twig on which they rest, and the length varies from half to two-thirds 
of an inch. 

Professor Westwood’s paper contains an interesting account of the 
formation of this tube by Mr. S. Green of Colombo, the substance of 
which I reproduce here. Mr. Green writes : — The larva resides in a tube 
which is fixed on a twig or leaf-stalk of the Suriya tulip- tree. (Adansonia 
dujitata) on the end of the branches, and appears to be commenced and 
finished by the insect whilst in the larval state. The newly hatched 
larva is a little tiny creature of an orange colour in the midst of a spot 
of froth in which it moves about and, in this state, commences to form 
the tube. When the foundations have once been laid, the larva, in a 
horizontal position, encloses, with a wall, a space sufficient to contain itself 
in a perpendicular position, with its head downwards. It is then seen 
continually working its anus against and round about the inside of the 
tube near its orifice, at intervals, both day and night ; the anus discharges 
a clear water-like fluid which falls drop by drop from the tube. The 
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insect has a life of some weoks in the larval state and never shows itself 
outside the tube until it is ready to assume the perfect state. Then the 
pupa comes out tail first, and takes up a position on the top of the tube 
(transversely like the letter T) and in the middle of the bubbles. Tn 
about ten minutes it completely extricates itself from its old skin and 
the curved horn on its thorax seems to uncurl. 

The d* appears to bo considerably smaller and of a darker colour. 

The full sized larva-tubes are about half an inch long and about a 
lino in diameter. They are about the thickness of writing-paper, of a 
dirty whitish colour, with the surface finely transversely wrinkled. 
The basal portion is dilated and curved so as partially to clasp the twig 
on which it is fixed. In this manner the bottom of the tube is closed 
and, as the insect resides in it with the head downwards, Mr. Westwood 
remarks : “ I do not understand how it can obtain nourishment from 
the plant through its delicate rostrum, unless it occasionally emerges 
from its abode which, of course, is stationary.*' The immature insect 
differs fi*om the imago in the usual manner, having the wings only visible 
in a rudimental condition in the pupa state, in which the only appearance 
of the large curved dorsal horn is seen in a very small dorsal protuberance 
in the middle of the hind part of the thorax. 

Mr. Westwood observes that the water expelled by these insects is 
of the same nature as the ‘ ciickoo-Bjiit * of the English Ajylirophora spu- 
maria, being the fluid excrement of the larva, consisting of the juices of 
the plant on which it subsisted, and which, being discharged, with very 
little alteration in its nature, drop by drop, from the anus of the insect, 
forms an accumulated moistened mass which keeps the body of the insect 
in a moist condition until it is ready to assume the perfect state. The 
insect docs no injury to the tree or to the branch on which it foods, 

Mr. F. Ilatte (in Proc. Linn. Soc. N. S. Wales, ix, p. 1104, 1885) 
describes the occurrence of similar larva-coscs in Australia. Ho shows 
that these cjisos contain throe-fourths of carbonate of limo, some being 
lielicoidal and others conical, rcsorabling some fossil and recent Serpidre, 
The conical are usually found on N acalyptiis, the opening tiirnocl up- 
wards and the larva being placed in it with the head downwards. In 
the lielicoidal shells, the insect lies horizontally for the greatest part 
of its larval life. In both instances, it follows that tho larva presents 
its tail to the opening, iiistead-of its head. It introduces its rostrum 
through a longitudinal slit into the bark of the stem on which the case 
is fixed [but in the cases before me I have not been able to discover the 
slit] and emits at intervals from its anus a drop of clear water at tho 
entrance of the shell. 

Specimens of the Ceylon and Indiau tubes arc deposited in the 
Indinu Museum. 

44 
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Tiiamnotettix nigro-picta, St&l, Ofvers. K. V. A. Foih. p. 740 (1870). 

9 . Tellow-vireBcent, smooth, shining ; with the face, anterior sub- 
impressed, transverse line on the vertex, anterior margin of the prono- 
tum, scuiellary and commissural margins of the clavus, a spot before the 
middle extended to the claval suture and there acutely produced hind- 
wards, and third apical part of corium, pectus, abdomen, greatest part of 
the femora, anterior tihieo and the tai^si, black : the last tibiaa at the source 
of the spines spotted black : ventral incisures flavescent. Closely allied 
to T. bipunctuta, Fabr. (J. A. S. B. Pt. II, p. Ill, 1885), differs in having 
the head shorter, more obtuse, anteriorly obtusely rounded, and in the 
marking. Head as broad as the thorax, but somewhat shorter ; vertex 
a little longer in the middle than at the eyes, hai^dly twice as broad as 
the eyes, aiitei*iorly within the margin transversely sub-impressed. Long, 
5 ; broad, mill. 

This species was described by Stol from the Philippines. It has 
since been procured from Borneo, Sumatm, Ceylon (mihi) and various 
paHs of India (mihi) and will easily be recognised as one of the small 
green insects that suddenly appear towards the end of the rains (Septem- 
ber usually) in Calcutta. During the ^ew days that they occur they may 
be found at night in considerable heaps beneath the lamps in the public 
streets, and they disappear as abruptly as they come. T, bipnneiata^ 
Fabr , nppoars at the same time, M. Lothierry of Lille has been good 
enough to identify this species for me. 

Fulqora oonnectens, Atkinson (PI. XV ; middle figure and head to left.) 

This beautiful species has already been described by me (J. Pt. II, 
p, 130, 1885), and I am now enabled to give a figure drawn by Babu 
B. L. Das. (Type in Indian Museum.) 

Fulgora amplectens, Atkinson (PI. XV ; lower middle figure and head.) 

This species has also been described (1. c. p. 133) and the figure has 
been drawn by the same artist. (Type in Indian Museum.) 

Fulqora andamanbnsis, Distant. (PI. XV : upper middle figure and 

head to left). 

This species has been described (1. c. p. 135) and the present figure 
represents the interesting variety from the Nicobar islands referred to 
in the description already given (1. c. p. 136). There is little doubt that 
in this genus, the shape and size of the cephalic process must, in many 
cases, be looked to for specific characters rather than the markings on 
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the tegmina, and for this reason a side view of the cephalic process in 
these three species is given. (Variety in Indian Museum.) 

J. A. S. B. Pt. II, p, 200, 1885 : — Pyrops nohilis Westw., includes 
Pyrops servilld^ Spinola (A. S. E. P. viii, p. 237, t. 2, f. 1, 1839) from 
Java. I have seen a specimen of the former from Malacca which differs 
in no respect from Spinola’s description and figure, except perhaps in 
the lighter colour of the thorax and cephalic process, and this difference 
may be due to the action of preservatives. P. javanensis^ Dist. has also 
been procured from Singapore. 

POLYDICTYA AFFINIS, 11. sp. 

Frons, vertex and thorax, dark tawny : abdomen above sanguineous, 
apical half above and beneath more ochreous and with blackish patches ; 
a white irised black dot on each side of the anterior segments : tegmina 
bluish- virescent from the base nearly to the middle, the bluish colour 
more distinctly seen beneath ; brownish towards the apex, veins brown ; 
wings Vermillion at the base, thence soniihy aline, veins brown : venter 
and feet dark tawny; first ti hire darker; last tibina 4-Rpinose : tegmina 
nearly etjually broad throughout, scarcely amplitied towards the apex. 
Long, 19 : exp. teg., 58 mill. 

Hab. Sikkim. 


MkHSKNA SfNrATA, n. sp. 

Frons tawny, levigate, shining, with a blackish limbus at the vertex 
marked by two rows of very minute yellow-brown dots : vertex and 
pro- and meso-notum darker, with several irregular, minute, black dots : 
metanotum and the abdomen above and mesostethiuin sanguineous, apex 
of abdomen and the genitalia covered with a white fiocculent substance : 
tegmina with a broad reddish patch reaching the posterior mai'gin 
for two- thirds the length from the base, and the costal margin for 
one-third, marked by numerous, irrregular, transverse black streaks, 
and bounded, towards the apex, by a nebulous interrupted band of brown 
marks, between which and the apex is a broadish transverse patcli and 
some small spots, brown and black ; apical part semi-hyaline closely 
reticulated, veins brown : wings white, semi-hyaline, with a fuscous 
patch along the anterior margin becoming broader and darker from the 
base to about two- thirds the length whore it abrii})lly ceases ; also three 
large black spots towards the apex and between them and the apical 
margin some minute black dots : first femora (except the apex inter- 
nally) and the intermediate pair of feet, tawny : first femora at the apex 
internally and last pair of foot dark brown, first tibiie thickly sjiottcd dark 
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browii : venter with trausveinse bandd and marginal row of spots, blaek. 

Frons very broad, . broader than the pronotnm which is about as 
long as the vortex ; head promiuulous before the eyes which are spiuose 
beneath: tegmina slightly sinuate on the costal margin behind the 
middle, apical margin anteriorly broadly rounded, posteriorly sub* 
quadrate, posterior margin somewhat straight : first femora gradually 
amplified from base to apex ; first tibies dilated throughout, last tibia? 
fi'Spinose. Long, 15 : exp. teg., 46 mill. 

Hah. Trivandrum (S. India) : Mr. H. Ferguson; May. 

Messena buemanica, n. sp. 

Frons, vertex and thorax dark reddish-tawny : eyes darker, spinoso 
beneath ; antenna) truncate with a rather long filiform process at the 
apex : abdomen above sordid ochrcous, basal third darker : tegmina 
with the basal foui^th tawny, varied virescent and with a quadrate, black 
spot on the disc, apical three-fourths whitish, veins tawny, an irregular 
black patch near the commissure, and an irregular row of somewhat 
quadrate black spots and dots close to the apical margin of which the 
largest is on the posterior margin : wings with three large, oblong, 
transverse black spots towards the apex : abdomen beneath reddish 
tawny, the margin tinted orange : first femora and intermediate pair of 
feet, blackish-brown. Closely allied to M. pulvcrosa, Hope, differs in tlie 
markings on the tegmina which are also not so broad, and in the colour 
of the abdomen. Long with anal appendages, 17 ; exp. teg., 50 mill. 

Hab. Palone (Burma) : Captain Bingham (August). 

Cerynia viridula, n. sp. 

Hc/id and thorax above light green, in faded specimens, sordid 
yellow : tegmina light green ; wings milky-white, immaculate : apical 
half of antennie, eyes, two small lines on tegmina, one oblique in the 
middle towards the posterior margin, the other smaller, straight, at the 
beginning of the apical fourth and nearer the anterior margin, also a 
very narrow apical limbus reaching also to one-third of the posterior 
margin, deep black : abdomen covered with a white flocculent sub- 
stance : feet greenish-yellow, tarsi black. Body long, 17 : exp. teg. 
40 mill. 

Hab. Puna (Bombay) : type in Indian Museum. 

The type of the Genus Cerynia ( J. Pt. II, p. 04, 1885) is Flata alhata^ 
St&l, already described ( J . 1. c. p. 73) and of which I have recently 
procured specimens of the white and pale green varieties from Malacca. 
In the first line of the description of that species for ‘ within,’ read 
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‘ with.’ In the description of Phramnia (J. 1. o., p. Ol) for * thorax 
concealed ’ in line 2, read * concealed by thorax.’ The chief points of 
difference between the two genera are that in Cerynia^ the ffrst joint of 
the antennas is scarcely shorter than the second and the membrane of 
the costa is narrowed at the base ; whilst in Phromnia^ the second joint 
of the antennas is twice, or scarcely twice, as long as the first and the 
costal membrane is equally brood throughout. These are apparently 
small differences on which to found genera, but the result seems natural 
and the genera at .present may be allowed to stand separate. 

J. A. S. B. Pt. IT, p. 52 (1885) : — Ricania dbscura^ Fabr., is the 
type of St§,rB genus Mindura (L c. p. G2) of which I have seen a speci- 
men, locality unknown. 

CeNESTRA AFFINIS, 11. sp. 

Body subsordid yellow : frons highly carinate on the sides, with a 
black line running parallel to each of the lateral ridges ; eyes black : 
auteiiniD black, second joint longer than the first ; pronotum with two 
median longitudinal black lines ; mosonotum anteriorly with a lateral 
sagittate mark and two longitudinal lines on the anterior portion of the 
disc, black, its posterior margin with four small cunoate black spots : 
abdomen spotted and streaked black : femora more or less sordid yellow, 
tibim and tarsi black, tegmina rounded at the apex, bluish-brown, spotted 
and clouded with white farinose matter above, beneath brown with a 
slight bluish tinge ; the very narrow costal limbus to two- thirds the length, 
and thence broadening into a band which turns inwards to nearly tho 
disc, sordid whitish ; this band is barely traceable above through the 
farinose covering : wings ample, somihyaline fuscous, veins of a deeper 
colour. In G. circulata, Guerin, the tegmina are yellow-whitish with 
black bands ; in 0, matutina, Walker, they are of a rosy colour, and in 
O. aurora^ Guerin, they are sub-orange and the wings are white. Long, 
body 9-10 ; with teg. closed, 16 ; exp. teg., 35 mill. 

Hab. Singapore. 

BkACUYFLATYS CAROLINA], 11. Sp. 

Brassy-black, shining : antennie ochraceous, finely pilose, apical 
halves of last three joints more or less blackish-brown : anterior half of 
eyes yellowish- white, posterior part with a roseate tinge : head above 
with six yellow spots arranged in a semicircle : very fine anterior and 
lateral (anteriorly doable) margins of pronotum, also latcml and pos- 
terior margins of scutelliim, reddish yellow : pectus and venter, black, 
the latter with a yellow baud along tho margin and proceeding therefrom 
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to the disc on each side, eleven long yellow rays, an irregnlar large 
blackish-brown spot at the jnnoUon of the anterior part of the base of 
each ray with the marginal yellow band and partly on both, also a small 
round black dot on each alternate ray, towards the base : legs ochra- 
ceous-yellow, thickly and finely spotted brown, especially the femora : 
one of the largest species of this genus hitherto recorded. Long, 10 ; 
gioatest breadth of abdomen, 8 mill. 

Hab. Mungphu (Sikkim) : 3,800 feet. 

BrAGHYPLATYS NIGER, n. sp. 

Above and beneath shining black : femora and tibiae with a brown- 
ish tinge, posterior tarsi sordid ochraceous : eyes bright light yellow : 
parts about the rostrum in repose sordid yellow. Long, 8 : broad, 6 
mill. 

Hab. Malacca. 


COPTOSOMA BRUNNEA, n. Sp. 

Deep castaneous-brown, shining • juga, spot in middle of frons, 
anterior margin of the pronotum (interrupted in the middle), lateral 
margins of the same (inclosing anteriorly a longitudinal deep-browvi 
streak), lateral and posterior margins of the scutellum, genitalia for the 
most 2 )art, ventral limbus and feet, snbsordid yellow-ochraccous : tylus,two 
tmns verso streaks before the transverse impression on pronotum, lateral 
angles slightly, also two spots towards the base of the scutellum more 
deeply reddish : ocelli bright red: eyes deej) brown : jicctus and venter 
darker : anterior margin of pronotum slightly refioxed. Long, 31 mill. 

Hab. Pundaloya (Ceylon) : Mr. E. E. Green. 


COPTOSOMA MINIMA, n. ftp. 

Brassy-black, shining : juga, lateral margins of pronotum (in- 
closing' anteriorly a longitudinal brown streak), lateral and posterior 
margins of scutellum, two small round spots on each side towards the 
anterior margin of the pronotum, and a spot on each posterior lateral 
angle, also a larger transverse spot at each side of the base of the scu- 
tellum, and the legs, yellow : venter brassy-black, margin of each seg- 
ment with an oblong longitudinal yellow patch inclosing in the middle 
a longitudinal brown streak : one of the smallest species of this genus 
recorded. Long, mill. 

Hab. Pundaloya (Ceylon) : Mr. E. E. Green. 
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COFTOSOMA KAZIBJE, n. Sp. 

Above and beneath, brassy-black, shining j juga, lateral margins of 
the proiiotum (inclosing anteriorly a black longitudinal streak), lateral 
and posterior margins of scntellum, also a spot on each side towards tlio 
base, ventral limbus, and the legs, yellowish : eyes castaneous. Long, 3 
mill. 

Hab. Nazira (Assam) ; Mungphu (Sikkim^ ; Mr. R. Pantling, 
Chrysocobis simplex, n. sp. 

Light metallic-green, shining, turning into purplish after death ; 
traces of the light colour remaining on the tylus, posterior part of pro- 
notum and posterior part of the scutellum, but varying much : a small 
transverse, oval, elevated space on each side of the pronotum towards 
the anterior margin ; anterior and antero-lateral margins slightly sin- 
uate, extreme edge very slightly reflexed ; posterior lateral angles very 
slightly obtusely prominulous ; posterior margin almost straiglitly trun- 
cate ; scutellum with three small round black spots on each side, some- 
times «)bsoleto j rostrum and antennm brownish black : cox® yellowish ; 
femora and tibi® metallic-green varied with purplish ; tarsi brownish- 
black, ochracoous pilose : pectus golden-green with red reflections, turn- 
ing to purplish: venter yellow, a larger subconical basal patch and 
another similar at the apex, black ; two rows of lateral black spots, one 
submarginal, formed of round spots, tho other inwards, formed of 
triangular spots, between the rows a band, and the extreme margin and 
apex, metallic-green turning into purplish : sometimes tho basal and 
apical black patches on the venter are so approached that the discal 
yellow is reduced to a small transverse band. Long, 11-13 mill. 

Hab. Kotagiri (Nilgiris) : April : Mr. Henderson. 

Chrysocoris nilgikiensis, n. sp. 

When alive, above and pectus bright greenish-golden with red 
reflections which turns into deep purplish after death ; antennre and 
rostrum black ; eyes deep brown : head golden with a median longitu- 
dinal lino chalybeous -green ; pronotum with eleven black spots, three 
small, transverse, sub-quadrate, close to the anterior margin ; throe 
rounded, arranged triangularly towards each lateral angle, and two 
elongate, linear, in the middle of tho posterior portion of the disc : scutel- 
lum with eight spots, of which one median longitudinal near tho base, 
three ovate transverse on each side, and one rounded subapical : pectus 
entirely golden and metallic green with scattered rod reflections : disc of 
venter pale yellow, shining ; extreme margin purplish-red, bordered in- 
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wardly by a broad golden greenish band which has a round black spot 
in the middle of each segment next the external purplish-red margin, and, 
inwardly, a triangular black patch, the base of which rests on the base of 
each segment ; those spots often coalesce to form an oblong black trans- 
verse patch with metallic-g^en reflections : base and apex of the venter 
with a black patch ; anus golden : femora cinnabar, apices and tibiae 
externally metallic-blue, shining; tarsi black. Very close to G. margi- 
nellus, Westwd., but longer, stouter, and varying in markings beneath. 
Long, 16 mill. 

Hab. Conoor (April). 

COMPASTES MINOR, n. sp. 

Above ochracoous, very closely impressly punctured brownish-black, 
somewhat closer on the lateral angles of the pronotum : beneath lighter 
ochraccous very sparingly punctured brown on the venter: juga longer 
than the tylus, not approached in front thereof : antenna) black, last joint 
pilose, with basal half ochraceous, apical half brown : rostrum ochra- 
ceous, last joint brown, reaching the last coxso : pronotum moderately 
declined forwards, with two oval, transverse, outlined reddish^rown 
marks towards the anterior margin ; lateral angles produced, somewhat 
obtusely rounded at the apex : membrane brown, transparent ; le^s 
ocliraceous, femora streaked or spotted brown, granulated ; tibite finely 
spinose. Long, 12 : breadth angles pron., 6 mill. 

Hab. Chakrata (Jauiisar-Bawar, N. W. Provinces). 

Sastragala affinis, n. sp, 

SnstragaJn unigutiatn Am. & Serv. (ncc. Don.) Hist. Nat. Ins. Hem., p. 155 
1843)? 

AAiyot & Scrville’s description does not agree with Donovan’s 
figure and appears to me to belong to tho following species received 
from Madras. ‘ Yellowish greenish-testaceous, punctured coarsely and 
densely above : lateral angles of pronotum produced in short subacute 
spines black, and the lino between them more or less black : scutellum 
black, with a broad ovate transverse reddish ochraceous spot in the mid- 
dle : apex of corium with a black linear 0-shaped spot, open towards the 
external margin ; membrane transparent, nearly the colour of the home- 
ly tra : disc and apex of the abdon.eu black, reddish towaids tho sides 
and on the genitalia ; the lateral limbus pale greenish-testaceous : 
beneath paler yellow-greenish with a reddish tinge on tho disc of the 
basal half of tho venter : feet pale greenish-yellow : antennao dull och- 
reous-testaceous. Long 8} ; exp. ang. pron. 4 mill. 

Hab. Utakamand, Kotagiri (7000 feet) : April ; Mr. Henderson. 
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Mononyx indig us, n. sp. 

Ochraceons-brunneoiiB : head and protnotnm irregnlarly tubercnlate ; 
lateral margins of the pronotum much roundly dilated, the dilated part 
semitransparent : scutellum subconvex^ with a tubercle at each basal 
angle and at the apex : hemelytra with a few darker streaks here and 
there, and some semiacute small spinous tubercles on the coriaceous 
part ; membrane concolorous : connexivum with the posterior margin 
of each segment, black ; coxsa and femora yellow-testaceous ; tibiie and 
tarsi dark brown inclined to black. Long, 10 ; abd. broad, 7 mill. 

Hab. Sikkim : rather common. 


46 
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XIV.^The Butterflies of the Nilgiri District, South India. — By G. P. 

Hampson, B. a., Coll. Exon. Oxon, Communicated hy The Superin- 
tendent OP THE Indian Museum. 

[Reooiyod Sept. 10th ; — Road Nov. 7th, 1888.] 

The Nilgiris form the south-western extremity of the Eastern Ghits^ 
which branch off from the Western Glints north of the Palghdt Gap> the 
only gap in the great range of mountains which run parallel with the 
west coast of India from Gape Comorin to Bombay. Zoologically, the 
Nilgiri District forms the north-eastern extremity of the Ceylonese sub- 
division of the Oriental region — the sub-region extending northward 
along the Western Ghiits to Bombay — , and its fauna and flora is essen- 
tially of a Ceylonese typo, largely mingled with the wide-spread forms 
of the plains of India. 

The district is a wedge-shaped triangle with a base of about twenty- 
five miles resting on Malabar, its apex, forty miles off, pointing north- 
east towards Madinas. 

On the west, the Malabar boundary runs along the slopes of the 
Nilgiris at an elevation of three to six thousand feet ; on the other sides, 
the district takes in a narrow strip of the plains from three to ten miles 
wide, bounded on the north by the Moyar River, on the other side o^ 
which lies Mysore and the Wynad, and on the south by the Bowani 
River, beyond which is the Coimbatore district. These rivers join at the 
north-eastern apex of the Nilgiris to flow later on into the Cauvery. 

For. zoological purposes the district falls naturally into four divi- 
sions : — 

(1.) The plateau, with a general elevation of six thousand feet, 
though the rounded hills and peaks run up much higher, some to nearly 
nine thousand feet. Innumerable valleys, each with its swamp and 
stream, cut up the surface of the plateau. The land is clothed with 
short grass, and in every position sheltered froin the wind are patches 
of forest from one to several hundred acres in extent. The fauna and 
flora of this division has a large remnant of Palwarctic genera and 
species, though the forms have mostly become sufficiently differentiated 
to form distinct specie.!. 

(2.) The slopes of the hills, clothed with forest and long lemon- 
grass, and ranging in elevation from lOOU ft, to 6000 ft. on the southern 
slopes, and from 3000 ft. — the elevation of the Mysore plateau— to 6,600 
ft. on the northern slopes. To this division most of the peculiar forms 
belong, and it is by far the richest in species. 

(3.) The strips of cultivated laud at the base of the hills, with an 
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elevation of 1000 ft. on the southern side and 3000 ft. on the northern, 
and a fauna similar to that of the plains of India. 

(4.) The tract of low-country forest within the nortli- western 
boundary, with a fauna like that of the jungles of the Wynad and Mysore, 
which lie just beyond. 

Compared with most parts of Peninsular India, the district is very 
rich in butterflies, especially the slopes of the hills from two to five 
thousand feet in elevation. The following list will bo found to be 
nearly complete, and I do not expect that more than about twenty 
species will be added to it. 

The only regular flights of butterflies are those before the two mon- 
soons, one from west to east at the end of May and beginning of June 
before the south-west monsoon, and one from east to west at the end 
of September and beginning of October before the north-east monsoon. 

Most of the species have four broods, two in the dry-season and two 
in the wet-season ; but some species have only tlie two wet-season 
broods, as Mr. Doherty has observed in other parts of India. Seasonal 
dimorphism is rather difficult to study on the Nilgiris, owing to the 
fact tliat the western and north-western slopes get heavy rain during 
the south-west monsoon and hardly any during the north-east; while 
the eastern and south-eastern slopes have tlieir wet sen son during the 
north-east monsoon and get little of the south-west ; and, consequently, 
the wet- and dry-season broods are some three months later in appearing 
on the southern and eastern slopes than on the western and northern, 
and the two forms got much mingled in the intermediate districts, which 
partially get both monsoons. 

Family NYMPHALID^. 

Subfamily Fupi.ooin^o, Moore. 

Group Limuaina, Moore. 

1. Hestta mai.abarica, Moore. 

3000 — 4000 ft. Found only on the western sloiies, the species being 
confined to the region of heavy rainfall. 

2. Ttrumala MMNiACE, Cramer. 

3. Tihumala septentuionis, Butler. 

4. Limnas CHRYSiPPUS, LiniiaBus. 

I have no specimen intermediate between L, chri/s/ppus aud L,alcip- 
poides, Moore. 

5. Salatura oenutia, Cramer. 

C. Parantica aqlea, Cramer. 

7. Caduqa NiLGiRiENSis, Mooro. 

Common throughout the district: 
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Group Euplmina, Moore. 

8. Pademma kollari, Felder. 

Two males at 3,500 ft. elevation on the northern slopes, and three 
pairs at 500 ft. on the western slopes. 

9. Crastia core, Cramer. 

10. Narmada coreoides, Moore. 

Found with G, core and not uncommon in spring and autumn at all 
elevations. 


Subfamily Sattrinj5. 

11. Mtoalesis (Yirapa) anaxias, Hewitson. 

8000 — 5000 ft. In heavy forest ; not common. 

12. Mtcalesis (Orsotrijina) mandata, Moore. 

Form mandosa^ Butler. 

3000 ffc. Common in the jungles at the northern base of the hills 
and throughout the Wynad and Mysore forests. The wet-season form 
mandata is found from Juno to September, when its place is taken by 
the dry- season form mandosa, 

13. Mycalesis (CALYsrsME) PER'JBUS, Fabricius. 

Form blasius, Fabricius. 

„ suhfasciatay Moore. • 

The wet-season form hlasius on the Nilgiris has the ocellus on the 
upporside of the fore wing as large as in M, inincus. 

14. Mycalesis (CAiiYSiSMs) mineus, Linnaous. 

Form justina, Cramer. 

„ indulanSf Moore. 

„ visala, Moore. 

15. Mycalesis (Telinga) adolphei, Guerin. 

5060 — 6000 ft. Confined to forest on the edges of the plateau. 
This species has only the two wet-season broods in May and August. 
The allied species, M. oculus, Marshall, is found on the Anaymalai' hills 
south of the Palgliat Gap. 

16. Mycalesis (Nissanga) junonia, Butler. 

2000 — 3000 ft. Confined to the southern and western slopes, where 
it is common in heavy forest. 

17. Lethe europa, Fabricius. 

3000 — 5000 ft. Rather rare. 

18. Lethe todara, Moore. 

3000 — 5000 ft. Common in the low-country jungles and on the 
slopes of the hills. A slight geographical variety of L, drypetis, Hewitson, 
the male of which species is slightly darker, the female with the white 
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band on the npperside of the forewing rather narrower than in L, 
todara. 

19. Lethe NEELanERRiENSis, On^rin. 

2000 — 7000 ft. Common throughout the district. 

20. Tpthima baldus, Fabricius. 

Form marshallii, Butler. 

21. Ypthima striata, n. sp. 

Habitat : southern slopes of the Nilgiris, 2000 — 4000 ft. 

Expanse : 1*5 inches. 

Wet-season form. 

Description : Male. Upperside, both wings uniform dark brown. 
Forewing with a distinct bipupilled black ocellus outlined with yellowish- 
brown. Hindwing with two ocelli faintly pupil led and with yellow iris, 
situated between the median norvules. Underside, both wings white with 
numerous distinct brown striaa. Forewing with one bipupilled ocellus 
larger and brighter than on the upperside ; crossed by two brown fascia), 
one submarginal, one discal, nearly meeting at the hinder angle. Hindwing 
with a double ocellus on a short brown fascia near the apex, and three 
linearly disposed towards the anal angle, the one nearest it bipupilled, 
these three ocelli situated on a brown fascia, and all the ocelli large and 
distinct ; a fascia crossing the wing beyond the cell from the costa to 
the inner margin, and a less distinct one near the base of the wing. 
Female ; only differs in being rather larger and paler than the male. 
Male ; with no trace of the patch of dense scales on the upperside of 
the forewing. 

Dry-season form. 

Male. Upperside, forewing with a slight patch of dense scales on 
the median nervuro ; with a very small and indistinct ocellus. Under- 
side, both wings with the fascia) indistinct and the striie smaller and 
denser. Hindwing^ with the ocelli much smaller than in the wot-season 
form, the double ocellus near the apex separated into two ocelli, the 
upper one minute, and the bipupilled ocellus near the anal angle forming 
a double ocellus. Female. Upperside, foreioing differs from the male 
in having a large and distinct black bipupilled ocellus with yellow iris. 
Unde RSI HE, hath wings with the fascioa more prominent, but not as 
much so as in the wet-season form. 

The wet-season form occurs commonly at about 3000 ft. on the 
southern slopes of the Nilgiris in August, and the dry-season form in 
December and January. 

On August 25th of this year — one in which there has been hardly 
any rain on that side of the hills — I took at 5000 ft. a single male with no 
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trace of the patch of dense scales on the forewing, which also had no 
trace of an ocellus : the nnderaide darker — the colour of Y, mahratta^ 
Moore — , the ‘fascias of both wings indistinct as in the dry-season form, 
the ocelli on the underside of the hindwing even smaller and more 
separated. 

The disposition of the ocelli and general appearance of the two forms 
is the same, as also that of the single male above described, and I believe 
them to constitute one species, which I suspect to be the one mentioned 
as Y, singala from Kumaoti and Y. thora from Ganjam by Mr. Doherty, 
J. A. S. B., 1886, Vol. LV, Part II, No. II, p. 120. The species is 
allied to, but quite distinct from, Y, singala and Y, ihora^ which I 
suspect are two forms of one species. 

22. Ypthima mahratta, Moore. 

3500 ft. The northern slopes, rare. 

23. Ypthima huebneri, Kirby. 

3000 — 4000 ft. The northern slopes, common. 

24. Ypthima ceylonica, Hewitson. 

2000 — 4000 ft. The southern slopes, where it takes the place of 
Y, huebneri of the northern slopes. 

25. Ypthima chenui, Guerin. • 

5000 — 8000 ft. Common on rocky hill sides. It has four broods 
with scarcely any difference in the ocellation. Also found of larger 
size on the Anaymalai Hills south of the Palghat Gap flying with 
Y. yplhimoides. 

26. Ypthima tabella, Marshall. 

Common at the north-west corner of the Nilgiris on the Wynad 
boundary. 

27. ZircETES SAiTis, Hewitson. 

2000 — 3000 ft. Not uncommon on the western slopes. A brood 
emerged at the end of September. 

28. Melanitis aswa, Moore. 

Form tamhray Moore. 

3000 — 4000 ft. Common on the lower slopes flying round trees at 
dusk. The former with the nearly straight outer margin to the forewing 
is the wet-season form appearing in June, the latter with the faleated 
forewing taking its place in December. The wet-season form varies much 
in the prominence of the ocelli of the underside ; the dry-season fomi 
sometimes has the upperside immaculate, sometimes with one or more 
white subapical spots on the forewing. 

29. Melanitis bela, Moore. 

One specimen from the southern slopes is the only Nilgiri record 
of this species. 
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30. Melanites leda, LinnoDiis. 

Form ismenej Cramer. 

On the Nilgiris the specimens of the wet-season form, M, ledaj 

mostly have the fulvous markings of M, ismene, the dry-season form, on 
the upperside. 

31. Melanitis aculeata, n. sp. 

Habiiat : Nilgiris N. slopes and Mysore forests, 3000 ft. 

Expanse : . 3*1 inches. 

Dry-season form. 

Description : Male. Upperside, both wings uniform dark brown. 
Forewing with the outer margin very strongly falcated 4 a large black 
spot between the second and third median nervules, in tho interspace 
above it another black spot with an indistinct whitish one on its outer 
edge, between this uppermost black spot and the costa a dusky ferru- 
ginous patch. Hindwing with three sharp-pointed angulations on the 
outer margin, two small white spots between the median nervules, and 
one between the upper median and lower discoidal nervules. Under- 
side, both wings ferruginous-brown, suffused with grey and ochreous 
near the base and costa of forewing and in some specimens mottled 
with black patches. Forewing with a brown fascia outside tho cell 
from the costa to near the hinder angle. Hindwing with a fascia 
outside tho cell from the costa to the abdominal margin ; some speci- 
mens with a series of small white submarginal spots varying In number. 
Female. Rather smaller than the male. Upperside, /orewmgr with two 
white subapical spots. Underside, both wings more variegated and tho 
ocellation more distinct. 

Wet- season form. 

Differs only in having the outer margin of the forewing nearly 
straight and the ferruginous subapical patch more obscure. 

This species is tho South Indian representative of M. zitene7is, being 
slightly smaller than that species and with tho subapical ferruginous 
patch obscure. Described from six males and one female of the dry- 
season brood and two males of tho wet-season brood. 

Subfamily Eli^mniinj!. 

32. Elymnias caudata, Butler. 

1000 ft. Bamboo jungle at the foot of the southern and western 
slopes, rare. 

Subfamily MoRPiiiNiE. 

33. Discophora lepida, Moore. 

One female seen on the western slopes in October, 1888, at 300 ft. 
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Subfamily Acbjcixjc. 

34. Telchinia vroLJi, Fabricius. 

Subfamily NYMPHALiNiB. 

35. Eroolis mebtone, Cramer. 

36. Ergolis tapbobana, Westwood. 

37. Ebgolis abiadne, Linnasus. 

38. Byblia ilithyia, Drury. 

1000 — 3000 ft. Near tanks on the plains. 

39. Eubipus consimilis, Westwood. 

One specimen seen at the flower of Lantana at tlio north-western 
corner of the Nilgiris, October, 1888. 

40. CuPHA ERYMANTHis, Drury. 

3000 — 6000 ft. Common. 

Larva, pale apple-green with branching black spines. Pupa, pale 
apple-green with three pairs of red and black frontal processes, and 
red and black frontal streaks. 

41. Atella phalanta, Druiy. 

42. Cethosia mahbatta, Moore. 

300 — 3500 ft. Common on the western slopes and a rare straggler 
throughout the rest of the district. 

43. Cynihia saloma, Swinhoe. 

Both sexes common on the western slopes, rare throughout the rest 
of the district. 

44. Rohana gamiba, Moore. 

3000 — 6000 ft. The female very rare, the male not common. 

45. Precis iphita, Cramer. 

46. JUNONIA ALMANA, LinnsBus. 

Form asterie^ LinnsBus. 

47. JUNONIA ATLITES, LinnsBus. 

48. JUXONIA LEMONIAS, LiunSBUS. 

49. JuNONiA HIERTA, Fabricius. 

50. JUNONIA ORITHYIA, LinnsBus. 

51. NePTIS HOBDONIA, Stoll. 

Form plagiosUy Moore. 

On the lower slopes the former is the wot-soason form, the latter 
the dry-season, on the plateau N, plagiosa occurs throughout the year. 

52. Neptis viRAJA, Moore. 

One specimen taken on the western slopes in October 1888, at 

500 ft. 
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53. Neptis yarmona, Moore. 

Form swinhoeiy Butler, 

„ eurymene, Butler. 

N, eurymene is the dry-season form, N. varmona^ the wot-soason, and 
N. swinhoei, a variety of tho former. Another small form is found on the 
plateau exactly like N, ustola from the N.-W. Himalayas, except that tlie 
ground-colour of tho underside is pale yellow. 

54. Neptis kamaeupa, Moore. 

3000 — 4000 ft. A quite distinct species, larger and with the 
ground-colour of the underside a much brighter orange. . 

56. Neptis kallacjea, Moore. 

3000 — 4000 ft. Hare. 

66. Neptis nandina, Moore. 

3000 — 4000 ft. The width of tho white bands on tho underside 
in these two species varies much and, though N. naiidiua is larger, I 
doubt if they are distinct. 

67. Neptis ophiana, Moore, var. nilgirica^ Moore, n. 

Desckiption : “ Allied to the Sikkimese N. ophiana, wings shorter. 

Upperside, hoth loings with similarly disposed white markings. Furn- 
wing with the diseal series of spots much larger, tho lower spot of tlie 
middle pair being quadrate in shape (not obliquely triangular as in F. 
ophiana) tliero are also two large spots in the lower pair instead of ono 
only as in N. ophiana. Hind wing with tho medial band and diseal Hjiots 
broader. Underside, hoth toings bright red with broad markings as 
above, and intervening outer narrow fascine. Expanse : 2 87 inehos.’* 

Mr. F. Moore gives tlie above description as of a new species, and it 
appears to be constant in this district, except that the colour of the under- 
side varies, and the narrow outer fascim of the hindwi ng are often 
absent, but, as Mr. do Niceville points out (“ Butterflies of India,*' Vol. 
II, p. 105) that in other localities the distinguishing characters arc in- 
constant, it is better it should rank as a variety. 3000 — 6UO0 ft. Not 
uncommon. 

68. Neptis jombah, Moore. 

3000 — 5000 ft. Common. 

69. Cirruochroa relata, do Niceville. 

60. CiRRiTOcnitOA THAIS, Fabrieius. 

61. CiuRiioouuoA swiNnoEi, Butler. 

3000 — 6000 ft. Commoner on the southern than tho northern 
slopes. I do not believe in tho distinctness of the above three forms ; a 
similar variety of G. svnnhoei with the inner edge of the diseal band df 
forewing on underside not constricted at lower discoidal and first median 
nervules occurs, and intermediate specimens arc found. 

40 
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02. Hypolimnas bolina, Linneeus. 

03. Hypolimnas misippus, Linnssus. 

Three forms of the female occur “ mimicking*’ L, chrysippus, L. 

alcippus^ and L. dorippus. 

04. Abgynnis niphe, Linnssus. 

Confined to the plateau, where it is very common ; much smaller 
in size than North Indian specimens. 

65. Parthenos VIRENS, Moore. 

Common on the western slopes and occurs throughout the district 
as a rare sti*aggler. 

GO. Moduza procris, Cramer. 

3000—4000 ft. Rare. 

67. Athyma PERius, Linno 0 us. 

3000—7000 ft. 

68. Athyma mauesa, Moore. 

3000 — 4000 ft. Rare. The dry-season form is larger than Sikkim 
specimens of mahesa — not ranga — and lias the markings similar, while 
the wet-season form is smaller and has the markings on the uppersido 
reduced to the discal band on both wings, and on the forowing three 
indistinct spots from the subcostal nervure and one in the cell. 

69. Atuyma selenophora, Kollar. 

3000 — 5000 ft. Very rare. I have only taken three males hnd 
three females. Compared with Sikkim Bpecimens the male has the upper 
spot of the discal band, on the forewing, smaller and rounder, the next 
spot of the same size, then the rest of the band on both wings narrower. 

70. Athyma inarina, Butler. 

3000 ft. Two males which have the fulvous band on the upper- 
side obsolescent, also one female on the western slopes. 

71. Symph^dra nais, Forster. 

1000 — 3000 ft. In bamboo jungle. 

72. EuTHALIA EVELINA, Stoll. 

1000—4000 ft. Rare and difficult to catch. 

73. Eutiialia lepidea, Butler. 

2000 — 6000 ft. Rare. 

74. Eutraija gardda, Moore. 

1000—3000 ft. Rare. 

75. Eutualia lubentina, Cramer. 

3000— 4000 ft. Rare. 

76. Pyrameis CARDUi, Linn80UB. 

Confined to the plateau. 

77. Pyrameis indioa, Herbst. 

Confined to the plateau. 
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78. Vanessa canace, LinnoDus. 

3000-7000 ft. 

Larva, orange and white in alternate segments, nnmerons black 
spots on the orange segments, black streaks on the whito, seven whito 
branching black-tipped spines on each orango segment. Pi^pa, varie- 
gated reddish-brown with frontal gold and silver spots, head produced 
and bifid. 

Differs from the description of the early stages of F. hmonica. 

79. Ctrestis thtodamas, Boisduval. 

Throughout the district. The yellow form does not occur. 

80. Kallima wardi, Moore. 

2000—4000 ft. Rare on the northern, not uncommon on the 
southern slopes. Comes freely to sugar. The prominence of the discal 
spots varies much ; rather larger and paler than specimens from Oanara. 

81. Charaxes atuamas, Drury. 

Form samatha, Moore. 

3000—4000 ft. Common. 

82. Charaxes PARiTTS, l^abricius. 

3000 — 4000 ft. Rare. 

83. Charaxes imna, Butler. 

3000 — 4000 ft. Rare. The male has the basal fulvous area much 
brighter than C. psaphon, the fonuilo is larger than the female of thai 
species « 0. screndihay and has the apex of the forowirig much more 
produced, the shape of tlio wliitc band and the black line deliuiiiy: iis 
i liner margin varies much, and on the foj’cwiug the band someiinies 
extends within the black line. 

Family LEMONIID/K. 

Subfamily LiiiiTniEiXA:. 

84. Libttiiea MVRJiiiA, Codurt. 

Form raniay Moore. 

3000 — 7000 ft. The width of the mnrkings varies nnich, some 
apecimons being typical 1j. ^nyrrha, some i u termed i ate, and .some L. rama. 

85. Libytttka ].EJ’j rA, Moure. 

3000 — 4000 ft. Rare. All the mai-kings are siiiall, and the dis- 
coidal streak, on the forewirig, and two spots beyond it arc well separated, 
and the underside is more vixricgatod comijarod to Kumaon specimens. 

Subfamily Nemeobunj;, 

80. Abisara flUFFUSA, Moore, 

3000—5000 ft. Fairly common. 
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Family LYO^NID^. 

87. SpALfus EPiu«, Westwood. 

2000 — 4000 ft. Commoner on the southern slopes than the 
northern. 

88. Neopithecops zalmora, Butler. 

3000 — 4000 ft. The size of tlie white markings varies much in 
the severftl broods, but usually the dry-season form has much more white 
on the upperside than the wet-season form, and the black markings of the 
underside arc smaller and fewer. 

89. Megisba THWAiTESi, Moore. 

2000 — 4000 ft. The acuteness of the forewing and the size of the 
white discal patch vary slightly. 

90. CuBr-yrrs tuetys, Diury. 

1000 — 3000 ft. Confined to the southern and western slopes and 
very rare. The outer margin of the hindwing much rounded. Both 
t he orange and white forms of the female occur. 

91. Ctaniris PUSi’A, Horsfield. 

il’orm lavemhdaris^ Moore. 

„ Ulacea^ var. n. 

Description ; Male. Upperside, both wings with no white on the 
disc. Female. Upperside, both wings with the whole white discal area 
Biiff used with blue more especially towards the base. Underside, both 
wings as in the typical 0. puspa. The seasonal broods do not dilfer. 
Habitat : Nilgiris southern slope.s and Ncllyampathy Hills, Cochin. 

2000 — 4000 ft. The puspa form is smaller than Himalayan speci- 
mens. The lavenJularis form agrees with Ceylon specimens. 

92. Cyaniris.albidisca, Moore. 

3000—7000 ft. Common. 

93. Cyaniris limbatus, Moore. 

3000 — 7000 ft. Male very common ; female rare, the whole disc 
suffused with blue. 

94. CyANiRTS akasa, Horsfield. 

0000 — 8000 ft. Confined to the plateau, where it is very common. 

95. Chilades LAiDS, Cramer. 

1000 — 3000 ft. Found in cultivation at the base of the hills in the 
cold weather. 

96. CniLADES vARDNANA, Moorc. 

One pair taken on the western slopes in October 1888, at 300 ft. 

97. ZizERA ruTLi, Kollar. 

IQOO — 3000 ft. Found in cultivation at the base of tho hills. 

98. ZizERA PYGM JIA, Snelliu. 

1000—7000 ft. 
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99. ZiZERA INDICA, Murray. 

1000—7000 ft. 

The black spots of the band on the underside of the forewing larger 
than in Z. sangra. 

100. ZizERA OSSA, Swinhoe. 

1000 — 7000 ft. Much paler than Z. malia. Male with the dusky 
outer margin narrower. Female of the same colour — not dark as in 
Z. maha — the apex of tho forowing broadly dusky. 

101. Azanus ubaldus, Cramer. 

1000 — 7000 ft. llatlicr rare. 

102. Azanus cramerj, Moore. 

1000—3000 ft. Rare. 

103. Tarucus plinius, Fabricius* 

1000—7000 ft. 

104 Tarucus nara, Kollar. 

Form callinara, Butler. 

1000 — 3000 ft. Specimens differ much in size ; the spots of tho 
underside are sometimes well separated, sometimes conjoined. 

105. Castauus degtuea, Hewitson. 

Form interru^ilns, Moore. 

„ hamaluf!, Moore. 

2000 — 5000 ft. C. dec idea is tlie wet-season form, G. interruptuSf 
the dry-season form, and G. hamafusy which occurs on the southern and 
western slopes, tho dry-season form in regions of heavy rain-fall. 

lOG. Casta i.iua kostmon, Fabricius. 

1000—7000 ft. 

107. Castalius ethion, Doubleday and Hewitson. 

2000 — 4000 ft. In tho female tho blue markings of the male are 
replaced by black. 

108. Castalius ananda, de ^5'iccvillo. 

Common at the foot of the Ncllyampathy Hills, Cochin, in November, 
1882. In September, 188?, I took about a dozen males and one female at 
5000 feet on the northern slopes of the Nilgiris. They were confined to 
a few square yards and evidently belonged to one brood, I have never 
seen the species since. 

109. Eyeres parrhasius, Fabricius. 

1000—4000 ft. 

110. Jamidbs bochus, Cramer. 

1000—7000 ft. 

111. Ltcjinesthes ltc^nina, Folder. 

2000—4000 ft. 

112. Nacauuba prominens, Moore. 

2000—6000 ft. 
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113. Nacaduba maorophthalma, Peldor. 

2000 — 6000 ft. The male of the wot-season brood is paler in colour 

than that of the dry-season brood, and has the areas between the discal 
bands on both wings of a dusky black colour. The dusky patches 
vary in extent and disposition. 

114. Nacaduba viola, Moore. 

3000 — 4000 ft. April and May. 

115. Nacaduba ardates, Moore. 

1000 — 4000 ft. The tailed and tailless forms occur in both sexes 
throughout the year, and I believe them to bo distinct species. 

116. Nacaduba dana, de Nicoville. 

2000 — 4000 ft. Common. 

117. Nacaduba uAMrsoNi, do Nicoville. 

2000 — 4000 ft. Male fairly common, female unknown. The wot- 
season form has dusky markings on the underside similar to those of 
N. macro})1iihahna, but more variable in extent. 

118. Catochrvsops strabo, Fabricius. 

119. Catoohrysops cnejus, Fabricius. 

Form patala, Kollar. 

„ hapalina, Butler. 

120. POLTOMMATUS B(ETICFS, LiunffiUS, 

121. Lamp IDES jilianus, Fabricius. 

Form alcjciSi Stoll. 

1000 — 4000 ft. The former the wet-season, the latter the dry-soason 
form. . 

122. Lampipes elpts, Godart. 

1000—4000 ffc. 

123. Talicada nyseus, Guerin. 

2000 — 8000 ft. Very common. 

124. CATArcr:ciLWA eleoianh, Drucc. 

2000 — 4000 ft. Fairly common. 

125. Horaga ONix, Hewitson. 

126. Horaga viola, Moore. 

2000 — 4000 ft. I have taken some thirty specimens of Horaga^ and 
all the dark ones (II. viola) are males, and all the blue ones (H. onyx) 
females, and I believe the two forms are male and female of one species, 
but as in Sikkim and the Himalayas both II. onyx and H. viola have the 
sexes alike, — H. onyx mule with secondary sexual characters on the 
foiewing — the Nilgiri form would be a distinct species, but proof is 
wanting. 

127. SiTHON INDRA, Moorc. 

2000 — 5000 ft. Very rare. 
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128. Rathinda amor, Fabricins. 

2000 — 4000 ft. Bare. 

129. Iraota timoleon, Stoll. 

1000 — 3000 ft. The species, as usual, appears under two forms. 

130. Deudorix epijarbas, Moore. 

2000—7000 ft. 

131. Vadebra ? LANKANA, Moore. 

2000 — 3000 ft. Seven males and one female on the soutJicrn 
slopes in April of this year. The generic name should bo changed as 
tho genus of Euplacinm has priority. 

132. Zesius chrysomallus, Hiibner. 

2000 ft. A single female in April of this year. 

133. Baspa melampus, Cramer. 

2000-7000 ft. Rare. 

134. ViRACiiOLA ISOCRATES, Pabricius. 

2000 — 4000 ft. Much paler than Nortli Indian spocimoiis. 

135. ViRACnoLA PERSE, Hewitson. 

2000 — 4000 ft. Some males have a patch of fulvous on ilie fore- 
wing, others not. 

136. Rapala lazultna, Moore. 

2000 — 4000 ft. Common, 

137. RAPAiiA scniSTACEA, Moore. 

2000 — 4000 ft. Common. 

138. Rapala distorta, do Niceville. 

3000 ft. Ono female in August of this year on the southern 
slopes, and eight females on the western slopes, 1000 — 2500 ft., in 
September, 1888. Differs from the description and figure of 11. distoHa 
in having the blue area on the uppersido of both wings more restricteif, 
and on the underside the white lines more regular and split up into 
well-defined lunules. 

139. Spindasis vulcanus, Fabricius. 

140. Spin OASIS trifurcata, Moore. 

2000 — 4000 ft. Not common. 

141. Spindasis elima, Moore. 

2000 — 4000 ft. Not uncommon. 

142. Spindasis concana, Moore. 

2000 — 4000 ft. Rather rare. 

143. Spindasis DAZuiiARiA, Moore. 

3000—4000 ft. Rare. 

144. Spindasis abnormis, Moore. 

GOOO ft. A male in Mr. Moore’s collection taken by Mr. A. 
Lindsay, and a female in mine taken by Major-General Lvezard, both at 
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Coonoor, are tlie only known specimens of this rare and distinct species • 
As Mr. do Nic6ville will describe the female in “ The Butterflies of 
India, '' Vol. Ill, it is unnecessary to do so here. 

145. Pbatapa cleobis, Godart. 

3000 — 6000 ft. Rare. Nilgiri specimens have the discal band on 
the underside not bounded outwardly by a white line, and the markings 
at the anal angle obsolescent compared with North Indian specimens. 

146. Tajubta LONGINUS, Fabiicius. 

2000 — 4000 ft. Rare. 

147. Tajuria MELASTiOMA, de Nicevillo. 

2000 — 3000 ft. I have taken two males and two females, and on 
several occasions found wings on tlie ground. There is also a male in 
Mr. A. Lindsay’s collection. Mr. de Niceville will describe the female 
in “ The Butterflies of India ” Vol. III. 

148. Chebitra jaffra, Butler. 

About fifteen specimens taken in September, 1888, on the western 
slopes. 

149. Htpolyc^na NiLGiRiCA, Moore. 

1000 ft. Described from a single male taken by Mr. A. Lindsay, 
which is the only Nilgiri record of the species, though it has since been 
taken in Ceylon. 

150. Hypolyc®na etolus, Fabricius. * 

Three females taken on the western slopes in September, 1888, at 

2,500 ft. 

151. ' Loxura ATYMN us, Cramer. 

1000—4000 ft. 

152. Loxura surya, Moore. 

About ten specimens taken on the western slopes in September, 
1888, At 300—3000 ft. 

153. Bindahara sugriva, Horsfield. 

2000 — 4000 ft. Fifteen males and one female this year, before 
which I had not seen the species. The wet-season form is larger and 
has the underside darker and yellower than the dry- season form. 

154. Surendra todara, Moore. 

2000 — 4000 ft. Common 

155. Amblypodia naradoides, Moore. 

Form daranaf Moore. 

2000 — 4000 ft. Fairly common on the southern slopes, rare on the 
northern. The variety of the female without any blue on the upperside 
(A. darana) is rare. 

156. Satadra canarica, Moore. 

3500 ft. A single female March, 1887, on the northern slopes. 

At least two species of Nilascra occur, which I have seen on oiip or 
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two occasionsi but been unable to capture ; one of the N. centaurus group, 
the other with the variegated underside of the N, amantes group. 

Family PAPILTONID^. 

Subfamily Pibrin^. 

157. Leptosia xiphia, Fabricius. 

1000—7000 ft. 

158. Terias hegabe, Linnsdus. 

Form hecaheoides, Menetri^s. 

„ CBsiope, M^notriea. 

„ purrea, Moore. 

„ excavata^ Moore. 

„ silhetana, Wallace. 

„ uniformis, Moore. 

„ swinlioei^ Butler. 

T. silhetanaj uniformis, and swinhoei possibly form one distinct spe- 
cies. The forms and oasiope were described from the West 

Indies, and it seems scarcely probable they are Indian. 

159. Terias lybythea, Fabricius. 

Form drona, Horsfield. 

„ rubella, Wallace. 

„ venaia, Moore. 

„ rama, Moore. 

T, venata and rama probably form a distinct species. 

160. Terias ljjta, Boisduval. 

161. Catopsilia catilla, Cramer. 

162. Catopsilia crogale, Cramer. 

These two species are doubtfully distinct, and there are several 
intermediate named forms. 

163. Catopsilia onoma, Fabricius. 

Form ilea, Fabricius. 

164. Catopsilia pyranthe, Fabricius. 

Those two species again are doubtfully distinct. 0. Ilea is inter- 
mediate. 

165. IxiAS pyrene, Litinjeus. 

166. IxiAS PYRENASSA, Wallace. 

Form dharmsalce, Butler. 

The former is the wet-season brood, the latter tlic dry-season foj*m. 

167. IxiAS MERiDioNALts, Swiiihoe. 

Form anuhala, Swinhoo. 

The former is the dry-season Form, the latter the wet-season form. 
47 
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168. Ixiis AGNIVERNA, Moore. 

169. Hebomoia glAugippb, Linnaeus. 

170. Callosune eucharis, Fabricius. 

Form pseudevanthe, Butler. 

The former is the dry-season form, the latter the wet-season form. 

171. Callosune etrida, Boisduyal. 

Form pemotatus^ Butler. 

„ purusy Butler. 

„ himhura, Butler. 

0. himhura is the cold weather form. 

172. Callosune danjj, Fabricius. 

173. Idmais amata, Fabricius. 

1000 — 3000 ft. Common. 

174. Idmais tripuncta, Butler. 

1000 ft. At the base of the southern slopes. The genera 
Callosune and Idmais frequent the plains at the base of the Nilgiris 
and only appear on the plateau as stragglers. 

175. CoLiAB NiLAGiRiENSis, Felder. 

Confined to the plateau. 

176. Htposcritia narendra, Moore. 

2000—4000 ft. 

177. Catophaqa wardi, Moore. 

178. Catophaqa paulina, Cramer. 

179. Catophaqa neombo, Boisduval. 

180. Catophaqa galena, Felder. 

181. Catophaqa lankapura, Moore. 

2000 — 7000 ft. C. wardi is the most distinct of the aboye five 

forms. 

182. Appias Vacans, Moore. 

1000 — 3000 ft. Bare. A slight, but apparently constant variety 
of A. hippoideSf differing from it in having dark markings at the base of 
the hindwing on the underside. 

183. Appias libythea, Fabricius. 

1000 — 3000 ft. Rare. 

184. Ganoris gliciria, Cramer. 

Confined to the plateau. Nilgiri specimens are darker than Hima- 
layan ones, especially on the underside of the hindwing. 

185. Huphina phrtne, Fabricius. 

Form cassidUf Fabricius. 

The former is the wet-season, the latter the dry-season form. 

186. Huphina zeuxippe, Cramer. 

A quite distinct species with sharper apex to the forewing, and 
more powerful flight. » 
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187. Huphina bemba, 

Common on the western slopes, a rare straggler thoughont the rest 
of the district. 

188. Belenois mesentina, Cramer. 

Form auriginea, Bntler. 

„ lordaca, Walker. 

1000 — 8000 ft. B. auriginea is the wet-season, B, lordaca the 
dry-season form, and B, mesentina the wet- season form from dry localities 
and high elevations ; it is found on the plateau. 

189. Nepheronia fraterna^ Moore. 

Form ceyhnica, Felder. 

1000 — 3000 ft. The former is the dry-season, the latter the wet- 
season form. 

190. Nbpheronia pingasa, Moore. 

1000 ft. The western slopes and Malabar. A form from regions 
of heavy rain-fall. 

191. Nephebonia QMk , Felder. 

1000—3000 ft. The Indian form of the Burmese N, Valeria, 

192. Delias eucharis, Drury. 

1000—7000 ft. 


Subfamily Papilioninjb. 

193. Papilio (Ornithoptbra) minos, Cramer. 

3000—7000 ft. 

194. Papilio (Chilasa) dissimilis, Linneeus. 

1000 — 4000 ft. Rare. 

196. Papilio (Chilasa) clttia, Linnrous. 

1000—4000 ft. Rare. 

196. Papilio (Chilasa) dravidarum, Wood-Mason. 

Common in the western slopes, rare on the northern. 

197. Papilio (Menelaides) pandiana, Moore. 

Confined to the western slopes, 1000 — 3000 ft., where it is common, 

198. Papilio (Menelaides) hector, Linnmus. 

1000—7000 ft. 

199. Papilio (Menelaides) aristolochijs, Fabricius. 

1000—7000 ft. 

200. Papilio (Orpheides) ebithonius, Cramer. 

1000—7000 ft. 

201. Papilio (Laebtias) pammon, LinnsBus. 

1000 — 7000 ft. The three forms of the female occur. 

202. Papilio (Charus) daksha, n. sp. 

Ba'pilio dahshay Moore, MS. 
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Allied to 0. helenus. Differs in its more triangular form of fore- 
wing. Hindwing with the three white (very pale yellow) patches, as 
seen on the upperside, much wider in both sexes, the upper portion 
being twice the width of that in O. helenus^ and the lower portion ex- 
tends to, and slightly crosses, the discoccllnlar. On the underside, the 
grey-speckled fascia on the forewing is narrower, and crosses the discal 
area midway between the end of the cell and exterior margin ; the 
white patches on the hind wing are of the same width as seen from 
above, and form a complete continuous band, cut evenly by the slender 
black veins (not disconnected as they are in O. helenus) ; the sub- 
marginal and anal red lunules are similarly disposed, but in both sexes 
there are two small lunules between the subanal and the white patch.” 

“ Expanse d* 5, 9 6| inches.” 

“ This species is to P. helenus what P. tamilana is to P. parish 

1000 — 7000 ft. Common. Larva like that of P. helenus as figured 
by Horsficld and Moore, feeds on orange, and has the power of protru- 
ding two pink horns from the head with a delicious scent; it will 
always do this if taken up by a pair of scissors as by the beak of a bird. 

203. PAriLio (Harimala) crino, Fabricius. 

1000—3000 ft. 

204. Papilio (Harimala) ruddha, Westwood. 

Confined to the western slopes, where it is not uncommon. 

205. Papilio (Achillides) tamilana, Moore. 

3000 — 7000 ft. From April to June. Not uncommon. 

206. Papilio (Iliades) polymnestor, Cramer. 

2000—7000 ft. 

207. Papilio (Pathtsa) nomius, Esper. 

1000 ft. One specimen. 

208. Papilio (Dalcuinia) teredon, Felder. 

2000—7000 ft. 

209. Papilio (Dalchinia) thermodusa; Swinhoe. 

3500 ft. The northern slopes, two specimens February, 1886, and 
February, 1888. 

210. Papilio (Zetides) doson, Felder. 

1000 — 6000 ft. Rather rare. 

211. Papilio (Zetides) agamemnon, Linnoeus. 

1000—7000 ft. 

212. Papilio liomedon, Moore. 

The western slopes, 2500 ft. Two specimens, September, 1888. 

Family HESPERIIDuE. 

213. Badamia exclamationis, Fabricius. 

3000 — 7000 ft. The two wet-season broods only. 
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214. CHOASPfis BENJAMixi, Gu^rin. 

Confined to the plateau. The two wet-season broods only. 

215. Ohoaspes qomata, Moore. 

6000 ft. One male at tea blossom, October, 1887. 

216. issfBNE HELiBius, Cramer. 

3000 — 6O0O ft. Common at tea blossom. The two wet-scnson 

broods only, July and October. 

217. Paeata chbomus, Cramer. 

3000—6000 ft. 

218. Paeata alexis, Fabricius. 

3000—7000 ft.^ 

219. Bibaris SENA, Mooro. 

3000—6000 ft. Bare. 

220. Baeacus subditus, Moore. 

2000 — 4000 ft. Common on both northern and southern slopes. 
Four broods. 

221. Baracus septentrionis, Wood-Mason & de Niccville. 
2000—4000 ft. The southern slopes only. Common and has four 

broods. 

222. Astictopterus stelliper, Butler. 

2000—4000 ft. 

223. Astictopterus subfasoiatus, Moore. 

About forty Bpecimens taken in September, 1888, on the wostem 
slopes, at 500 — 3000 ft. 

224 Matapa aeia, Moore. 

2000—6000 ft. Rare. 

225. Gangab\ thyrsis, Fabricius. 

2000-6000 ft. Rare. 

226. Parnaea kumara, Moore. 

2000 — 6000 ft. Common. 

227. Paunara lOONA, Moore. 

Three specimens taken in September, 1888, on the western slopes. 

228. Parnaea najiooa, Mooto. 

2000 — 4000 ft. Not uncommon. 

220. Parnaea beyani, Moore. 

2000—1000 ft. 

230. Parnaea bada, Moore. 

1000-4000 ft. 

231. SuAsius GREMius, Fabricius. 

1000—6000 ft. Not common. 

232. SuAsrus Auirus, Moore. 

2500 ft. Twenty-fiYc specimens taken in September, 1888, on the 
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western slopes. DifEers from Andaman specimens in the spots of the 
forewing being smaller^ the underside of the hiudwing being suffused 
on the disc with purple. 

233. SuASTUS SUBGRISEUS, Moore. 

3500 ft. Northern slopes, one specimen. 

234. Ghapra MATHIAS, Fabricius. 

2000-6000 ft. 

235. Ghapra agna, Moore. 

2000—4000 ft. 

236. Ghapra promineks, Moore. 

2000-4000 ft. 

237. Telicota bambus2e:, Moore. 

2000—6000 ft. 

238. Padraona dara, Kollar. 

2000 — 4000 ft. Underside greenish. 

239. Padraona PSEunoMiESA, Moore. 

2000 — 4000 ft. Underside ochreous. 

240. Padraona m^esoides, Butler. 

2000 — 4000 ft. Markings on underside of hindwing defined with 

black. 

241. Padraona gola, Moore. 

2000—4000 ft. 

Another form of Padraona occurs with the fulvous markings occu- 
pying the greater part of the upperside of the forewing. I do not know 
if it has been described. It is nearest to P, gola, 

242: Gupitiia porrea, Moore. 

2000 — 4000 ft. Rare. 

243. Ampittia maro, Fabricius. 

1000 — 3000 ft. Not common. 

244. Taractrocera coramas, Hewitson. 

Gonfined to the plateau, where it swarms on grass-land from June 
to November. 

245. Taractrocera mjivius, Fabricius. 

3000 ft. The northern slopes, four specimens, July, 1888. 

246. Thanaos iNDiSTiNCTA, Moore. 

3000. The forest below the northern slopes, from J uly to N oyember . 

247. Halpe BETDRiA, Hcwitson. 

2000 — 4000 ft. Rare- 

248. Halpe ceylonica, Moore. 

2000 — 4000 ft. Gommon. 

249. Halpe sitala, de Niceville. 

3000 — 5000 ft. Not common. 
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250. Hjllpe HONOBEi, de Niceville. 

300-4000 ft. 

251. Hjllpe gebata, Hewitaon. 

About thirty specimons taken on the western slopes in September, 

1888. 

252. IsoTEiNON yiNDHiANA, Moore. 

253. IsOTEINON NILGIBIANA, Moore. 

254. IsOTEINON MODESTA, Mooro. 

L vindhiana is, I think, the dry-season form of 1, nilgiriana, and 
I. modestay described from a single specimen taken by Mr. A. Lindsay, a 
variety. 

2000 — 4000 ft. I. nilginana and I. vindhiana common. I. modesta 
I have never taken. 

255. OOMALIA ALBOFASGIATA, MoorO. 

1000 — 3000 ft. Found in cultivation on the plains, rare. 

256. Fyrgus galba, Fabricius. 

1000—8000 ft. 

257. Htarotis atratus, Fabricius. 

2000 — 4000 ft. Not uncommon on the southern slopes, rare on 
the northern. 

258. Tagiades atticus, Fabricius. 

2000—5000 ft. 

259. Tagiades obsourus, Mabille. 

2000 — 5000 ft. Not common. 

260. Plesioneuba leucogera, Kollar. 

2000 — 5000 ft. Common. 

261. Plesioneura pusca, n. sp. 

Habitat: Nilgiris and Shcvaroy Hills. 

Expanse: 1 7 inches. 

Description. Differs from P. spilothyrus in having the cilia of the 
hind wing alternately black and white as in P. leucocera ; the costal 
bifid spot of the discal series, on the forewing, white, not ochreous ; the 
underside mottled with obscure grey ; the latter half of the antennso, in 
the male, white. The two lower spots of the subapical series, on the 
foie wing, are often wanting, also the lowest spot of the discal series. 
Very near to P. nigricans^ de Niceville. 

2000—4000 ft. Not uncommon. 

262. Plesioneura sPLLO'rHVRUs, Felder. 

2600 ft. The western slopes, two specimens, September, 1888. 

263. Plesioneura ambareesa, Moore. 

2000 — 6000 ft. Not uncommon on the southern slopes, rare on 
tho northern. 
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264« Plesioneuba altsos, Moore. 

3600 ft. One specixnen on tHe northern slopes. 

265. Plesioneuba bestbicta, Moore. 

2000 — 4000 ft. Bare. 

266. Plesioneuba basiflava, de Nic6villo. 

About twenty specimens taken in September, 1888, on the western 

slopes, at 2000 — 3000 ft. 

267. Udaspes folus, Cramer. 

1000 — 7000 ft. Not common. 

268. CoLADENiA DAN, Fabricius. 

2000—4000 ft. 

269. Goladenia tissa, Moore. 

2000 — 4000 ft. Fairly common, a goopraphical race of 0. indranu 

270. Abaratha bansonnetii, Felder. 

Form tayloriy dc Niceville. 

The latter is the diy-soason form ; specimens occur with the ground- 
colour of every shade between pale chestnut and nearly black. 

271. Abaratha aqama, Moore. 

3000 ft. One specimen taken by Mr. Alfred Lindsay on the 
southern slopes. 

272. Iapena thwaitesi, Moore, 

2000 — 4000 ft. Not uncommon. 

273. Antigonus angulata, Felder. 

2000—4000 ft. Not uncommon. Probably this is the species 
recorded from the Nilgiris as A, potiphera in Kirby’s Synonymic 
Catalogue. 

274. Sabangesa dasahaba, Moore. 

1000 — 3000 ft. The western slopes, not common. 

275. Sabangesa albicilia, Moore. 

2500 ft. The western slopes, two specimens, September, 1888. 
It differs from Ceylon specimens in being dusky instead of white pn the 
underside of the hindwing. 
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XV. — The Psychrometer and the Condensing Hygrometer.-^By S.*A. Hill, 

B. Sc., Meteorological Beporter to the Government of the North-Western 

Provinces and Oudh, 

I^Becoivod August 23rd ; — Boad November 7th, 1888.] 

In continnation of his classical researches into the thermal pro- 
perties of aqueous vapour, Regnault turned his attention to the subject 
of hygrometry, and a translation of his paper on this subject will bo 
found in Taylor's Scientific Memoirs^ Vol. IV. The original paper in 
the Comptes Bendus is, I believe, not accessible in India, or at all events, 
in Allahabad. As the outcome of his researches ho gave to the world 
a perfected form of the chemical or absorption hygrometer, a new and 
improved variety of condensing hygrometer, and an improved formula 
for reducing the readings of the psychrometer, or combination of dry 
and wet-bulb thermometers used as an instrument for determining the 
degree of moisture of the air. 

Tlio chcmicar hygrometer remains much as Regnault loft it, but 
various other forms of condensing or dew point instruments have since 
been invented, though they are not much, if at all, known, in this 
country. The best of these are two invented by Alluard and Crova, 
Regnault’s countrymen, and both of them are constructed on tlio samo 
principle as his, viz., that of cooling down a polished metallic .vessel, by 
the evaporation of ether or some other volatile liquid inside it, until dew 
begins to bo deposited on the surface, and noting the temperature at 
which this effect occurs by means of a thermometer immersed in tho 
liquid. Tho chief difficulty in the use of Rcgnault’s form of this instru- 
ment is that the small silver capsule (now generally replaced by aii 
electro-plated one of thin brass) in which the ether is ev.a2)oratod is diOi- 
cult to maintain in as high a state of polisli as is desirable, owiTjg not only 
to its liability to bo scratched, but to the tendency of tho silver to become 
tarnished by accidental overflows of the etlier. The consequence of a 
loss of ^lolish from any cause is that dew is not observed until the tem- 
perature has fallen somewhat below tho proper dew j^oint. In Alluard *s 
instrument, this difficulty is supi)oscd to be got over by substituting for 
tho silver surface one of gilt bmss, which is much Jess liable to tarnish, 
and in Crova’s instrument, by making tho silver vessel in the form of a 
hollow cylinder with a horizontal axis, on the inner surface of which 
cylinder dew is observed by looking through it parallel to the axis. 
Even with Reguault’s original instrument the diQiculty is not a serious 
one, if care bo taken to have the vessel jiroi)erly burnished to start with, 
to i^epolish it with fine rouge immediately before each series of obsor- 
48 
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vations, and to place behind it a dark coloured screen when it is in use. 
For the purpose of the second series of observations, given below, the 
vessel belonging to one of BegnauH’s instruments, made about 15 years 
ago by Casella, was freshly electro-plated, burnished, and polished by my 
own hands. 

An objection to the use of all condensing hygrometers which at 
first sight appears a serious one has been put forward in Symons' 
Monthly Meteorological Magazine for Juno 1885 by Mr. R. Strachan, 
who says, “ A condensing hygrometer, whether Daniell’s, Regnault’s, 
Dincs’s, or Alltiard’s, has the thermometer’s bulb immersed in a cooling 
medium and one surface of the dew plate is also in contact with the 
cooling medium, but the surface upon which the dew is formed is cooled 
by conduction, and is exposed to the air, which may be many degrees, 
50 or CO, or more, warmer. In these circumstances when dew appears 
the thermometer must be colder than the outside of the plate. When 
the dew disappears the tliermometer cannot have received the same 
addition of heat as the outer surface of the plate.” Had there been 
any real weight in this objection, it would have doubtless been an- 
■(icij)ated by Reguault, who, however, merely says that the surface 
on which the dew is deposited has the same temperature as the 
liquid, because the metal is very tliiu and is in immediate contact 
with the liquid, which must have sensibly the same temperature 
throughout, since it is constantly stirred by the bubbles of air. A 
little calculation will prove that, though the outside of the vessel is no 
doubt warmer than the inside, as Mr. Strachan suggests, the difference 
is so small as to be of no consequence whatever. 

Suppose the vessel to be made of coj)per and to bo of an inch 
thick. It is usually made of brass coated with silver, the combination 
having probably about half the conducting power of copper, and being 
therefore equivalent to one of copper twice as thick. Now at page 21G 
of Professor Tait’s book on Heat arc given several experimental values 
for the thermal conductivity of copper, ranging from 4*11 to 2’04,. on the 
pound, foot, and second system of units, the mean of all the Values being 
3*3. This is the number of thermal units which would bo transmitted 
per second through a square foot of a, plate one foot thick, if the two 
surfaces were kept at temperatures differing by 1°, Through a super- 
ficial area of 1 square foot and a thickness of ISO inch the flow of heat 
would be 3*3 x 12 x 50 = 1980 units per second. Under the as- 
sumption made about the metal actually employed, the heat trans- 
mitted would be half this or 990 units per second. Now suppose this 
heat is brought to the plate by air blowing at the rate of 20 miles per 
hour, — a somewhat extreme assumption, at any rate in India. In one 
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second 


-= 29*33 cubic foet will come in contact with the 


given surface. Under ordinary circumstances the mass of a cubic foot 
of air is about 0*08 9)., and its specific heat is 0*2375 ; therefore the 
total thermal capacity of the air which impinges on the square foot in 
one second is 29*33 x 0*08 x *2375 = 0*55. Let this air bo cooled 
from 105.°2 F. to 30*7° P. This is the extreme case presented by the 
observations below, and is a much greater difference of temperature 
than any contemplated by Mr. Straohan. The air which reaches the 
plate every second will yield only (105*2—30*7) x 0*55 = 40*975 ther- 
mal units. Supposing this heat to be all taken up and transmitted by 
the plate, it can only produce a difference of temperature between the 
40*975 

two sides equal to ■ ■ " - = 0*0414° F, or only about of a degree. 


Now, when experimenting in the open air, it is found impossible to 
determine the dew point with a degree of precision more minute than one 
or two tenths of a degree, however delicate the apparatus may bo, as 
the dew point is constantly varying ; hence a source of error which can 
never under any circumstances aetually occurring affect tlio observations 
to the extent of more than of a degree may be safely neglected. 

An important practical difficulty in the use of any form of conden- 
sing hygrometer in very dry, hot weather, and one whiclL renders the 
use of ilanieU’s instrument impossible under such circumstances, is that, 
without artificial cooling by some other moans, it is almost impossible, 
by blowing or aspiration, to make other evaporate rapidly enough to 
cool tho liquid and tho vessel which contains it down to the dew point, 
and maintain them at or near that temperature for an appreciable 
length of time. A more volatile liquid, like bisulphide of carbon, would 
probably do better, but apart fi*om the objection to the use of this liquid 
on account of its evil smell, it cannot be used, because its fumes in- 
stantly tarnish the brightly polished silver surface. In the Allahabad 
observations 1 and 2 of tho second series, tabulated below, this difficulty 
was got over by passing tho current of air from tho mouth through a 
small flask packed round with crushed ice in a covered beaker, which 
was placed about 18 inches from tho hygrometer and on the leeward 
side of it. Tho breath before babbling tli rough tho ether was thus 
cooled down almost to the dew point of tlie external air, and its excess 
of moisture was removed by condensation in tho flask. Such a method 
of attaining tho desired result would have been inadmissible in a place 
altogether devoid of ventilation, but no objection to it can arise when 
the instruments are directly exposed to onr April hot winds. 

In all the observations printed in Table I., the thermometer readings 
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have been corrected for scale error, as determined by comparison in 
ivater with a Kew standard. For the second series, these errors were 
re-determined, and the standard thermometer verified at the freezing 
point, at the beginning of April. The dew point thermometer is one of 
Casella’s with a cylindrical bulb and a long scale which may be read 
off with ease to the tenth of a degree from a distance of three or four 
feet. The dry and wot bulb instruments are by Hicks. They have 
spherical bulbs about ^ of an inch in diameter and they have been very 
carefully graduated, their corrections to the standard at the present time 
being as follows : — 

No. 7 (Dry) No. 8 (Wet) 

Below 85°, — 0*7° Below 57°, — 07° 

Above 85°, — 0-8° Above 57°, — 0 8° 

The condensing hygrometer is much more sensitive, or responds 
much more readily, to valuations in the dew point than docs the wet 
bulb thermometer. This may be partly the effect of its thermometer 
having a large cylindrical bulb and a capillary tube. Thus, when both 
instruments were exposed to a hot wind on the afternoon of the 7th 
April at Allahabad, the following fluctuations of the dew point wero 
observed in a period of less than three minutes : 36 '9°, 35 ’9°, 33 7°, 
34*5°, 307°, 34'4°. During this time the dry thermometer varied from 
104-2° to 105*2° and back again to 104*3°, whilst the wet bulb stood 
constant at 66*7°. 

Every dew point observation in the table, except No. 4 of Series II, 
represents the mean of at least four separate observations, made alter- 
nately at the moments of appearance and disappearance of dew. Every 
entry under dry bulb and wet bulb temperatures is the mean of two 
observations made immediately before and directly after the correspond- 
ing dew point observations, and the time to which they are referred is 
approximately the mean time of the whole set of observations. 

Except in the Allahabad observations, in which I was assisted by 
Pandit Soti Kaghubans Lai, a student in the M. A. class of the Muir 
College, all the observations have been made by myself. ' The second 
series has been expressly designed to deteimine if possible the influence 
of various degrees of ventilation upon the indications of the psychro- 
meter. 



1888.] • S. A. Hill — Psychrometer and Condensing Sygrometer^ 378 
Table I . — Mygrometric Observations. 
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'A 

Locality. 

Place of 
Observation. 

Date. 

Hour. 

Corrected 

Readings. 

Barometer. 

Ventilation. 

'S 

pq 

b 

p 

a 1 

pq 

"o 

43 

1 

a> 

Q 







rnm 

1 

J 


J 




. 

1 

Naini Tal. 

Verandah. 

May 

1 

10—30 

73-3 

56*0 

41-5 

23-70 

Light breezo. 


2 

Biaiiikhot. 

Obsy. shed. 

}i 

4 

11 

70-5 

51*8 

2(>-2 

24*10 

Calm. 

00 

3 

Badri Nath 

Open hillside. 

)) 

17 

15—40 

59-2 

49-7 

41*8 

20*59 

Fresh breeze. 


/! 

Do. 

Do. 

)> 

IH 

13 

68-5 

46*1 

35*8 

, 20*(>1 

Strong wind. 

l-l 

5 

Dobri. 

Do. 

9) 

2y 

11 

68-6 

58*6 

51*4 

22*45 

Calm. 


1 

Allahabad. 

Laboratory. 

April 

17 

11—15 

92-1 

C7-2 

r 

38*0 

29-40" 

Slight, from 














pnnkha over- 














head. 


2 

Do. 

Do. 

9) 


12 

92-2 

G7'2 

39*2 

29-38 

Do. 


3 

Do. 

Col 1 egoO orridor 

>9 


13 

104-5 

66 7 

35-3 

29-35 

Hot wind. 


4 

Do. 

Do. 

>9 


13—15 

105*2 

66*7 

30-7 

29-35 

Strong hot 














gust. 


5 

MnsRoorio. 

Verandah 

April 

26 

15—15 

09*9 

54*2 

30*2 

23-56 

Calm. 


(> 

Do. 

Do. 

99 


15—311 

713 

54*0 

26’7 

23-65 

Do. 


7 

Do. 

Do. 

99 


15— d.5 

71-4 

49*5 

19-9 

23-55 

Artificial 














ventilation. 


8 

Do. 

Do. 

May 

1 

14—45 

59-8 

.53-9 

48*0 

23-50 

Calm. 


0 

Do. 

Do. 

99 


15—10 

C()-3 

52*1 

45*7 

23-50 

Artificial 

. 













vent. 

S' 

10 

Do. 

Do. 

99 


15—20 

60*11 

53-2 

45*1 

23-50 

Very light 

ao 










1 



air. 


11 

Chakrata. 

In Doorway. 

99 

14 

13 

75*2 

57-7 

38*7 

23-39 

Calm. 

HH 

H-l 

12 

Deoban. 

Open forest. 

99 

15 

10 

6 1-3 

48-3 

32-3 

21*49 

Breeze. 


13 

Do. 

Do. 

99 


10—20 

65-4 

48*6 

.32*2 

! 21-49 

Do. 


14 

Lakwar. 

In Doorway. 

99 

17 

12 

85*1 

65-0 

44*5 

. 25-81 

Calm. 


15 

Do. 

Do. 

•9 


12—30 

80-8 

621 

43 6 

1 25-80 

Artificial 














vent. 


10 

Dohra. 

Verandah 

Jane 

14 

13—30 

93-9 

71- 

2 

54*6 

i 27*52 

Light air. 


17 

Do. 

Do. 

99 


13—45 

94*3 

no- 

7 

53-3 

27*62 

Do. 


18 

Mnssoorie. 

Do. 

July 

2 

17—15 

69-3 

61-2 

53-8 

1 23 50 

Calm. 


19 

Do. 

Do. 

99 


17—30 

69*3 

59-6 

52-G 

i 23 51 

Artificial 



• 











vent. 


20 

Do. 

Do. 

99 


17—40 

69-3 

60-7 

52*7 

23*51 

Calm. 


21 

Allahabad. 

Laboratory. 

July 

28 

12—50 

80*1 

77-3 

75*8 

1 29*16 

Slight from 














puiikha. 


22 

Do. 

Corridor. 

99 


13—30 

79*4 

77*6 

76-9 

29*13 

Broozo. 


In Rognanlt’s memoir, above referred to, what is known as the 
convection theory of the psychrometer, first worked out by August, is 
given. It assumes that there is a current of air, either vertical or hori- 
zontal, that the air arrives in the vicinity of the wet thermometer with 
the temperature indicated by the dry one, and goes away with the tem- 
perature of the wet one, and that whilst in contact with the wet bulb it 
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becomefl completely saturated with moisture. These assumptions le^d to 
the formula. 

2(i-nh 

f = f , in which the symbols have the following mean- 

ings 

/ = pressure of water vapour actually present in the air ; 

/' = pressure of saturated vapour at the temperature t ' ; 
t = temperature of air ; 

= temperature of wot bulb ; 
h = height of the barometer ; 

s = specific heat of air under the actual conditions ; 
d = density of vapour compared to the actual air if the pressures 
and temperatures wore equal ; 

L = Latent heat of evaporation at the temperature t'. 

Dr. Apjohn, about the same time as August, arrived at a formula 
identical in form with August’s, but differing in the value assigned to 

g 

the factor Clerk Maxwell afterwards constructed a more elaborate 
L d 

formula, in which the effects of radiation and diffusion were taken 
into account, but which, by neglecting small quantities of the second 
order, redudes into a form similar to that here given. 

To enable us to deduce with precision the hygrometic condition of 
the air from the readings of the dry and wet bulb thermometers, it is 
therefore only necessary to determine exactly the value of the constant A 
of the formula f — A {t — t^) h. With the best values of 5 , d, and L 
known in 1845, the value of A, when the thermometers are centigrade, 

becomes ^ formula giving for ordinary temperatures results 

differing very little from those computed by Apjohn’s formula, in 
which a constant value of the latent heat of evaporation is assumed. 
To verify this formula (which, with the true values of the tht^ee- quan- 
tities entering into the factor A, as afterwards determined, should have 
0 38 in the numerator instead of 0’429), Regnault instituted a long and 
very careful scries of comparisons betwee’n the indications of a psychro- 
meter placed outside his laboratory window and the results obtained by 
means of a chemical hygrometer through which air from the space be- 
tween the two thermometers was drawn. The degrees of humidity 
calculated from the psychrometric observations by means of the formula 
were found to be in almost every case too high; but, when the degree 
of humidity was above 40 per cent., the psychrometer was found to give 
results in close accordance with the truth when the numerator of A was 
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altered from 0*429 to 0*48, though, for lower degrees of humidity, this 
alteration made the air appear too diy. The same was found to bo the 
case with a series of observations made in the Pyrenees by M. Izoru at 
a mean atmospheric pressure of 700 millimetres, the standard observa- 
tions for comparison being those of a condensing hygrometer. 

In Regnault’s class-room, with the doors and windows closed and 
no sensible circulation of air, it was found that, by using the same for- 
mula, the humidity deduced was much too high, or that the factor A 
must for still air be considerably increased. 

Since 1845, many observers have attempted to verify or improve 
upon Regnault’s results — amongst them Mr. H. P. Blanford, F. R. S., 
who, in 1876, published, in the Journal of this Society (Part IT, VII), 
an account of observations made in various parts of India with a view 
to determine which formula of reduction was best suited to the condi- 
tions obtaining in this country. Mr. Blauford’s general conclusion was 
that the dew point computed by August’s formula, with Regnault’s 
constants, from observations of the psychrometer made under an open 
shed, comes very near to that observed with a condensing hygrometer, 
even when the dew point is more than 40° below the temperature of the 
air. Both Apjohn’s formula and Glaisher’s factors give too high a 
result. This conclusion is verified by the observations now published, 
of which the first series has already appeared in the Indian Meteorolo^ 
gical Memoirs, Vol. I. In Table II. the absolute and relative humidities 
as given by the dew point instrument and deduced from the psychromo- 
tric observations by August’s formula are compared, and it will bo scon 
that, wliereas in still air, whether in the interior of a room or in a veran- 
dah without a thorougli draught, the deduced humidities are invariably 
too high, the formula gives results agreeing closely with tho truth when- 
ever there is fair ventilation. 

In very strong winds the formula gives results slightly too low, 
for in such conditions the assumptions underlying tho theory are more 

or less completely verified and the theoretical value of - should bo used 

d 

instead of the modified value adopted by Regnault. 
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Table II . — Deduced Results, 
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32 

•2669 



0 



•1411 

19 

•1859 



+ c 


SB 


•2659 

53 

•2709 

53 


0 




•2109 

43 

•1996 

41 


- 2 



5 

•3808 

55 

•3936 

5G 


mi 



■ 

■2298 

m 

•3,330 

22 

+ •1032 

+ 7 

•00106 



‘240(> 

16 

•33.'59 

22 

+ 0953 

+ 6 

•00105 


H 

•20G8 

9 

•16.55 

7 

-0513 

- 2 

•0007.3 



•1710 

8 

•1402 

6 

-•0254 

- 2 

•Of 077 


5 

•1679 

23 

•2567 

35 

+ •0888 

•f 12 

•001-24 


G 

•1442 

19 

•2370 

31 

+ -0928 

+ 12 

•00121 


7 

•1071 

14 

•1200 

16 

+ -0189 

+ 2 



8 

•3359 

65 

•3£53 

69 

+ *0194 

+ 4 



9 

•3083 

59 

•3049 

58 

-•0031 

- 1 



10 

•3015 

68 

•3344 

64 

+ 0329 

+ 6 


QO 

00 

11 

•23G1 

27 

•29.52 

34 

+ •0591 

+ 7 



12 

•1837 

30 

■1871 

31 

+ -0034 

+ 1 

•00082 


13 

•1830 

29 

•3832 

29 

+ •0002 

0 



14 

•2946 

24 

•38.50 

32 

+ -oooi. 

+ 8 

•00112 


15 

•2840 

22 

•2728 

21 

-•0118 

- 1 

00077 


IG 

•4280 

20 

•4822 

30 

+ -0.542 

+ 4 



17 

•393G 

24 

•4208 

2G 

+ -0272 

+ 2 

•00089 


18 

•415G 

58 

•4863 

68 

+ •0707 

+ 10 

•00119 


39 

•3979 

56 

•4096 

57 

+ -0117 

+ 1 

•00090 


20 

•3993 

56 

•4415 

G2 

+ -0422 

+ 6 

•00118 

0 

21 

•89.31 

87 

•9013 

88 

+ •0082 

+ 1 

•OOlUO 


22 

•9261 

92 

•92 JO 

92 

-•0021 

0 

•00075 


If we neglect the variations of L, which are not great fot* the range 
of temperature with wliich wc have to deal in Indian meteorology, the 
mean value of -4, in tho formula adopted, for centigrade degrees and or- 
dinary temperatures is about ’00080 ; Or, if we include these variations, 

A ranges from *00077 to *00082. The theoretical value when ^ = ()’38 is 

*00063. With these may be compared some other results by the same 


and other observers : — 

Apjohn, *00063 

Begnault, in still air *00128 

Do. in open air with wind *00074 
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Sworykin, with fair ventilation *00072 

Dojere, with sling thermometers *00069 

Blanford, under thermometer sheds *00083 

Angot *00085 

Chistoni *00085 

Hazen, with artificial ventilation *00068 


In the last column of Table II. the value of this factor derived from 
each set of observations is given. The extreme values shown in that 
column, *00124 and *00072, are almost identical with those found by 
Kegnault. The mean for the 11 sots of observations with good venti- 
lation is *00078, for the 0 with bad ventilation, *00111, and for the 7 
with slight but insufficient ventilation, *00101. The fact that substanti- 
ally the same values have been found for A, under similar conditions as 
regards ventilation, on the two days of observation at Allahabad, the 
first day being excessively hot and dry and the last a steamy day in the 
rains, points to the conclusion that to whatever extent this factor may 
be dependent on ventilation, it is almost if not quite independent of the 
degree of humidity. Wlien August’s formula is used indiscriminately 
for all conditions of wind movement, as is now done by tho Indian 
Meteorological Department, the effect must bo to exaggerate considerably 
tho variations of humidity both in tho diurnal and the annual period. 
Observations made during tho nights of the cold season, or on calm days 
in the rains, give too high a degree of humidity, whilst those made 
during the prevalence of the hot winds in April and May yield results 
somewhat too low. 

The observations now published, if not so numerous or so accurate 
as those furnished by some other observers, are in two senses more 
extensive than any I have yet seen ; for they not only include obser- 
vations showing a greater difference between the air temperature and 
the dew-point than is often observed in any other country, but some of 
them have been made near sea-level and others at various heights up to 
nearly 11,000 feet. They thus enable us to determine whether the 
barometric pressure should be taken into account in reducing psychro- 
metric observations, as the theory indicates, or whether in accordance 
with Qlaisher’s assumption, recently revived and advocated by Professor 
H. A. Hazen,* tho variations of pressure have no influence on the indi- 
cations of the wot bulb thermometer. Selecting only the observations 
with good ventilation, wo may tabulate the results as follows : — 

* Americo-n Journal of Science^ vol. zxz, Dec., 1886. 
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Series. 

No. 

Barometer. 

Factor A. 

I. 

3 

20*59 in. 

*00084 


4 

20*61 „ 

•00072 

II. 

12 

21'49 „ 

*00082 


13 

21*49 „ 

•00080 

» 

9 

23*50 „ 

•00077 

>9 

19 

23*51 „ 

•00090 

1) 

7 

23*56 „ 

•00087 

It 

15 

25*80 „ 

•00077 

II 

22 

29*13 „ 

•0007S 

II 

3 

29*35 „ 

•00073 

11 

4 

29*35 „ 

•00077 


The mean barometric pressure for the first six sets of observations 
is 21’86 inches and the mean value of A is •00081. For the other five 
the mean pressure is 27*44 inches and the mean value of the factor is 
•00078. 

The other observations also indicate a substantial agreement 
in the mean results, as will be seen from the following figures, though 
the value of A in their case increases slightly as pressure decreases 
owing to the preponderating influence of the relatively too numerous 
observations made in still air at Mussoorie. 


Series. 

No. 

Barometer. 

Factor A. 

T. 

5 

22.45 in. 

•00092 

II. 

11 

23.39 „ 

•00107 

II 

8 

23.50 „ 

*00105 

II 

10 

23.50 „ 

•00117 

II 

18 

23.50 „ 

*00119 

11 

20 

23.61 „ 

*00118 

II 

C 

23.65 „ 

•00121 

II 

6 

23*56 „ 

•00124 

I. 

1 

23*70 „ 

*00083 

II 

2 

24*10 „ 

•00098 

11. 

14 

25*81 „ 

•00112 

II 

10 

27*52 „ 

•00997 

II 

17 

27*52 „ 

•00089 

II 

21 

29*15 „ 

•*00100 

II 

2 

29*38 „ 

•00105 

II 

1 

29*40 „ 

•00106 

Mean of first eight 

23 37 in. 

•00113 

Mean of lost 

eight 

27 07 

1 

•00099 


If, without reference to ventilation, we combine all the observations 
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in which the pressure was above 24*89 inches, the average value of all 
the pressure observations, we find the mean value of A to he *00091, and 
all the remaining observations give a mean of *00097. 

From these figures it is abundantly evident that it is not the com- 
bined factor of the second term of the formula which is constant, as 
Hazen supposes, and as was tacitly assumed by Glaisher in constructing 
his table of empirical factors, but only A that is so ; and, wherever the 
pressures are considerably loss than at sea level, Glaisher's factors, or 
any table constructed on the assumption that variations of pressure are 
of no account, must lead to erroneous results. 

The factor A is thus nearly if not quite independent of pressure, 
but varies with tho amount of ventilation up to a certain moderate 
velocity of wind, after which it appears to remain constant, except per- 
haps when the humidity is very low, as during tho hot winds. With a 
view to testing Rcgnault’s opinion that the formula adapted for ordi- 
nary open air conditions gives too low results when tho air is very dry, 
we may tabulate the values of A, given in Table II., according to the re- 
lative humidities deduced from the temperature of tho air and the dew 
point. This is here done, tho observations being divided into two sets by 
tho limit of 40 per cent, humidity, supposed by Eegnault to be that 
below which his formula was inapplicable. 


Series. 

No. 

Relative 

Hiiniidity. 

A. 

Series. 

No. 

Relative 

Humidity. 

A. 

11. 

4 

I iH 

8 

•00077 

H 

4 

7 o 

43 

•00072 


3 

9 

•00073 


3 

53 

•00084 


7 

14 

•00087 


5 

55 

•00092 


1 

15 

•00106 



56 

•00090 


2 

16 

•00105 


20 

56 

•00118 

f . 

2 

19 

•00008 


10 

68 

•00117 

IJ. 

6 

10 

•00121 


18 

58 

•00119 


15 

22 

•00077 


9 

69 

•00077 

>» 

! 5 

23 

•00124 

it 

8 

65 

•00105 


14 

24 

•00112 

it 

21 

87 

•00100 


17 

24 

•00089 

a 

22 

92 

•00076 


16 

26 

00097 





11 

27 

•00107 






13 

29 

•00080 






12 

30 

•00082 





i ’. 

1 

32 

•00083 





Mean for obsorvation with R. 
H. below 40 % 

j -00095 

Mean for observations with R. 
H, above 40 % 

1 -00095 


The largo and small values of A are not distributed in this table 
according to any regular law, and the means of the two columns are as 
nearly as possible identical. It , seems probable therefore that, when 
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Begnault got too low roBults by using his finalJy adopted formula in 
dry states of the atmosphere, this was rather the effect of a high wind 
than of the mere diyness of the air. 

The first practical conclusion to be drawn from the discussion of 
these observations is that Reg^ault’s modification of August’s psychro- 
motrio formula is not likely to be improved upon, since it takes into ao- 
TOunt all the more important variables upon which the indications of the 
instrument depend, except the uncertain one of wind movement, and 
its oonstants have been correctly adapted to suit the condition of a 
moderate breeze in the open air. The second is that, if wo want the dry 
and wet bulb thermometers to indicate the humidity correctly at times 
when there is no wind, we should make arrangements to ventilate them 
artificially at the moment of observation. This is not regularly done at 
any of our Indian observatories. 



1888.] . H. H. A2iderson~I>««onp^ion Anoplophiya iBolosomatis. 381 


XVI.— Anoplophrya saolosomatis, a new Ciliate Infusorian parasitic in 
the Alimentary Canal of ^olosoma chlorostictum, W.-M., MSS.— 
By Henry H. Anderson, B. A. Communicated by The Microscopi- 
cal Society op Calcutta. 

[Boceived Isi January Bead Novembor 7fcb, 1888.*] 

(With Plate I.) 

A wine-glass full of weeds and water from a neighbouring tank 
had been standing on my table for some days, when, one evening, having 
no fresh material, I began to re-examiiio the contents of the glass. 
It was swarming with a species of ^oloso^na, first discovered by Mr. J. 
Wood-Mason, Superintendent of the Indian Museum, and named by him 
JEolosoma chlorostictum. One of theso worms having been accidentally 
crushed by the pressure of the coverslip, among the contents of its 
alimentary canal were seen some Holotrichous CiJiate Infusoria belonging 
to the genus Anoplophrya of the family Opalinidae. Almost every one 
of the JEolosoma taken from the wine-glass during the next week con- 
tained specimens of the Anoplophrya, which is, I believe, a new species, 
and to which I would give the name Anoplophrya molosomatis. It 
differs from all the members of this genus described by Kent, except 
Anoplophrya mytill, in possessing a single contractile vesicle, and its 
shape and the form of its endoplast distinguish it from that species ; 
these characteristics distinguish it too from tho forms discovered since 
the publication of Kent’s manual by Lcidy, Balbiani, and Foulke, as 
far as I can judge from tho accounts of tho discoveries of these writers 
that I have been able to get at. 

In shape it is oval, tapering to a point at both ends, the tapering 
portion being considerably produced posteriorly. It is from to 
■j-^th of an inch in length ; the compound forms are, however, consi- 
derably larger ; the longest seen and measured, consisting of the parent 
form and two segments, was of an inch long. The breadth is 

barely half tho length and the thickness from one eighth to one tenth. 
The endoplast is axial, band-shaped, extending nearly the whole length 
of the body, in most specimens straight, though in a few somewhat 
curved or S-shaped. It is very plain in specimens that are drying, not 
so clear, but still easily observable, in living specimens watched in the 
alimentary canal of living JSolosoma, It is coarsely granulated, and, in 
one specimen observed, five large and highly refractive, though not 

* Having been provionsly road before the Microscopical Society of Calcutta on 
Peoember 6th, 1887. 



382 H. H. Anderson — Description 0 / Anoploplnya asolosom^tis* .[No. 4i 

crystalline, particles of different sizes were seen in it. In most cases, 
as the body lost its vitality, the granular portion of the endoplast con- 
tracted and became siirrotinded by a clear space. The surface of the in- 
fusorian is densely ciliated and finely striated in a longitudinal direction. 
The contractile vesicle was observed with great difficulty ; in many 
specimens examined in the body of their host it could not be seen at 
all ; in some, however, it was faintly seen, and in some very clearly ; in 
no case was more than one observed, though numerous individuals 
passed under careful examination ; it is situated centrally above the 
endoplast. 

When watched in the alimentary canal of the JEolosoma^ the Anoplo- 
phrya were usually stationary, with cilia in constant vibration. When 
by the crushing of the worm they were forced out, they swam vigorously 
forward for a short distance and then, in almost every case, reversed their 
motion, usually getting back again close to the point they had started 
from ; but they seemed at once to lose the power of motion, though their 
cilia kept vibrating for a long time. Specimens which had got right 
away into clear water soon became quiescent and lost their shape; 
those which were surrounded by tho contents of the alimentary canal 
kept their power of motion for a long time, in one case for over half an 
hour. 

The multiplication by transverse fission is interesting as resembling 
tho process that takes place in Anoplophrya nodulata, A number of 
different specimens in different stages of division were seen and drawn. 
The first form showed a constriction of tho posterior extremity, about 
the last quarter of tho endoplast being divided off. Judging from the 
various specimens in intermediate stages observed, this constriction 
gradually increases till the part which is being divided off is about 
tivico as broad in its broadest part as it is at the point whore it is attached 
to the parent form. In numerous cases a second constriction and ap- 
pearance of fission anterior to tho first was seen, tho segments re- 
maining attached. It was noticeable that the individuals in process 
of division were far larger than those not being divided and also that 
tho segments were very much smaller than the parent form. The seg- 
ments were approximately equal to one another, though in all cases the 
middle one, that is to say, the one divided off latest, was somewhat larger 
than the hinder one. The hinder segment was in one case observed to 
break off from the others and commence an independent existence. 

Though for some time I was unable to find any of these Anoplophrya 
in ^olosoma taken from the same glass as those wore in which I had 
found them swarming weeks before, I noticed numerous very small 
ciliated bodies, which were in some cases in voiy vigorous motion. 
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These were, however, so small that, even with the aid of a im- 
mersion objective, I was unable to distinguish their structure. Possibly, 
they were the result of sporular reproduction and were simply immature 
forms of this Anoplophrya. After an interval of some weeks from the 
time of the first disappearance of the parasite, I again found a few small 
specimens, but the accidental overturn of the wine-glass by a servant 
put an end to the investigation. 

EXPLANATION OP PLATE I. 

Fig. 1. Anoplophrya ccolosomatiSf n. sp., x 400 ; endoplasl or imclenB, c. v., 
contractile vesicle. 

Fig. 2. A spocimen showing refractive particles (n'-) in the endoplast and an 
unnsnally conspicnoua contractile vesicle, x 400. 

Fig. 3. A specimen which had commenced to divide, x 300. 

Fig. 4. Another in which the fission had proceeded still further, x 300. 

Fig. 6. A third divided into a chain of three segments, x 300. 

The three last figures having all been drawn from specimens monnted in water 
exhibit no trace of a contractile vesicle. 
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XVII . — On certain Features in the Geological Structure of the Myelat 
District of the Southern Shan States in Upper Burmah as affecting 
the Drainage of the Country. — By Brigadier-Geneeal H. Collett, 
C. B. OommvmcatedL hy Dr. D. D. Cunningham. 

[Received August 18th j — Rood Nov. 17th, 1888.] 

There are some curious features in the geological structure as 
afPecting the systems of drainage of the Myelat district of the Southern 
Shan States in Upper Burmah which appear to me to be novel and 
worthy of attention. 

The general geological formation in this part of the great Shan 
plateau may bo described as water- worn limestone with occasional inter- 
posed sheets and boulders of conglomerate underlying a sedimentary 
deposit of finely divided red clay, which varies in thickness from a 
tliin superficial covering up to three or four hundred feet according to 
the amount of denudation it has undergone. This mantle of red clay 
at one time certainly overspread the whole country, probably at a nearly 
uniform level, for patches of it, like raised beaches, are seen clinging to 
sheltered hollows in the black limestone ridges which rise througli it 
in long parallel folds, remnants which no doubt mark the ancient level 
of the red clay as deposited in the quiet depths of an ocean or large 
lake. The underlying limestone wherever exposed to view is seen to 
have been worn into rounded hollows and projecting bosses apparently 
by the action of water at a time when it was exposed to sub-aerial 
denudation, and it is, like limestone in other parts of the world, full of 
clefts, crevices, and caverns which communicate with each other to 
from subterranean channels into which a great part of the superficial 
drainage of the country disappears. 

To such an extent is this the case in the Myelat that, though tho 
district is traversed by distinct ranges of hills, tho valleys lying between 
them have not as a rule been excavated by water-courses in the ordinary 
sense of the word, nor do they drain into rivers, but into holes in the 
ground, and thus we have the strange spectacle repeatedly presented to 
us of largo basin-liko depressions, and oven narrow valleys, ending in a 
cul de sac and possessing no apparent outlet for the discharge of their 
drainage. 

These depressions (which vary in size from a punch-bowl of a 
few feet in diameter to areas covering, as I roughly estimate, three 
or four square miles, and occasionally not less than two hundred feet 
in depth) are of an altogether different character from the “ swal- 
low holes or “ sinks ” common in districts of calcareous rocks in 
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Scotland and elsewhere, and which are due to percolating water dissolv- 
ing the limestone and forming superficial holes into which the overlying 
peat or soil gradnally sinks.* The same general principle governs of 
conrse both cases ; but in Scotland there is only a thin covering of 
peaty soil overlying the limestone, whereas in the Shan hills we have a 
considerable thickness of fine rod clay. It thus happens that in the first 
case we get only a few shallow holes, whereas in the latter vast masses 
of clay have been in the course of ages carried into the bowels of 
the earth, resulting in the excavation of extensive depressions, the entire 
drainage of which is carried away by subterranean channels. 

The progress of the excavation of these depressions can bo seen 
in every stage. The conditions of the phenomena, it must bo remem- 
bered, are a thick covering of fine clay resting on a flooring of weather- 
worn limestone. The limestone abounds in holes and cracks, into one 
of which, at any given spot, the rain-water, percolating from above 
through tho red clay, finds its way. This cariies with it some of the 
clay from just above tho hole, and a commencement has been made. 
Next rainy season more water finds its way by the same route and more 
of tho sub-soil is subtracted. In a few months or years, the overlying 
clay becomes largely undermined and sinks down, and wo get cither a 
small crater, if the stratum of clay be not more than a few feet thick, 
or, if the clay bo thicker, a broad circular depression in which rain- 
water will collect to carry on the process. Now, a similar pro’cess will 
be simultaneously going on at other points more or less adjacent to that 
we have been considering, and, in tho course of time, the several craters 
or depr(?ssions thus formed will meet and coalesce. Tho water as it 
escapes through the underlying rock will enlarge its channels of exit by 
dissolving tho limestone : more of tho overlying rod clay will year by 
year be removed : the area drained and the volume of water escaping 
will gradually augment : the ridges separating the contiguous centres 
of action will gradually disappear, and it is not difficult to understand 
how in the course of ages, that is, since the surface of the red clay became 
upraised into dry land, we shall in this manner at last find largo areas 
of depression draining into underground channels. 

These areas may even at the present time be seen in every stage 
of formation. There is the small* crater- like opening 30 or 40 feet 
across which opened out last year, perhaps in the middle of some poor 
man’s field, with its broken precipitous sides and ragged edges : there 
is the wide gently sloping valley extending over several hundred acres, 

* Bee Frof. A. Gcikie, The Scenery of Scotland viewed in connection with its 
Physical Geology,** 2nd edition, p. 36. 
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and terminating at its lowest point in a clastier of exposed limestone 
rooks half hidden in a rank growth of grass and bushes : there is the 
round punch-bowl-like hollow from 100 to 600 feet across with often 
the gaping mouths of its drainage exit plainly discernible at the bottom : 
and in the more hilly districts there is the deep trench-like valley, closed 
at both ends, and once filled up to the brim with red clay of which 
hardly a trace now remains, and at its lowest point the exposed black 
limestone rocks through the interstices of which the entire superincum- 
bent mass of clay must, during a long series of years, have been carried 
away by the water. 

It seems most astonishing, and, at first sight, almost impossible, 
that the vast masses of red clay which, we can plainly see, have been 
eroded from the surface of the country can have been carried into the 
bowels of the earth instead of, as one is accustomed to sec, into livers 
and seas : but there is no escaping from the conclusion which I have 
endeavoured to explain. The evidence is absolutely undeniable, and the 
fact is universally accepted by the people of the country, who when 
asked what becomes of the drainage of one of those large basin-like 
depressions, always at once reply that “ of course, it goes into the 
ground,” as if it was quite the normal state of affairs that it should 
do so. 

As a natural consequence, the Myelat district is remarkable for 
the absence of rivers. In the part which I know best, — comprising the 
sub-districts of Pwehla, Nankon, Kyon, Nangon, Tlmmakan, and Piiimi, 
and embracing an area of more than 250 square miles, — the map* shows 
but one small stream, which is really nothing more than a ditch (the 
Baungdaw Chaung falling into the Inle Lake at Imleywa), to carry off 
the drainage of a country in which the annual rainfall probably exceeds 
fifty inches. 

I am not aware whether the facts I have endeavoured to describe 
are unusual, dr whether similar instances of the products* of denudation 
disappearing under ground are known in other countries ; but I cannot 
remember having road of such a case. 

Meiktila, Upper Bubmau. 

2bth July, 1888. 

* Sheet No. 6, S. W., South Eastern Trans-frontier Map, Survey of India. 
Calcutta, May, 1888. (Unpublished proof.) 
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XVIII . — Notes on some Objects from a Neolithic Settlement recently dis- 
covered by Mb. W. H. P. Driver at Ranchi in the Ohota~Nagpore 
DistricU-^By J. Wood-Mason, Superintendent of the Indimi Museum^ 
and Professor of Comparative Anatomy in the Medical College of 
Bengal f Calcutta. 

[Beooivod and Bead January 4tli, 1888.] 

(With Plates II— V.) 

At a recent meeting of this Society some ancient stone beads were 
exhibited by the Philological Secretary on behalf of Mr. W. H. P, Driver, 
who had found them at Ranchi in the Ohota-Nagpore District. With 
these beads were associated one or two pieces of chert and some quartz 
crystals which had evidently been artificially chipped and flaked. The 
presence of these worked pieces of stone amongst the beads suggesting 
the suspicion that a settlement of neolithic people similar in character 
to those of Jubalpui* in the Central Provinces had been hit upon, I, 
with the goodwill of the Philological Secretary, placed myself in com- 
munication his correspondent, who has boon kind enough to send 
me all the larger of the objects described below and, at my special 
request, a considerable quantity of fragments of different kinds of stone 
gathered without selection from the same site. Amongst the latter I 
have had the good fortune to find a number of arrow-heads holonging 
to two distinct forms of the same simple type. 

Objects discovered by Mb. Driver. 

PI. II. represents a curious implement of olive-green grey unctu- 
ous clayey stone which readily absorbs moisture from the hand and gives 
an ashy-grey streak when grazed, however lightly, by a harder substance 
Buch as chert. It tapers from 20 c. in girth at the butt to 13 c. at the 
functional end, which is worn as smooth as a piece of lithographic slate 
that has been prepared for the engraver, exhibiting only some very fine 
scratches chiefly in one direction. It has three sides, two of which are 
fairly smooth and flat, and at right angles to one another, while the 
third is rough and convex. All three sides have been ‘dressed^ by 
some tool, which in the case of the rough convex side seems to have 
been pointed. The marks of the ‘ dressing ’ are ashy grey of a some- 
what darker tint than the fresh streak of the stone. If, as seems pro- 
bable the rough convex side has been so fashioned as to fit the hollow 
palm’ of the hand (as in Fig. 1), the instrument is a right-handed 
one and must have been worked to and fro the body of the operator, 
in the direction, that is to say, indicated by the scratchea on the surface 
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of its smaller end. A second specimen in Mr. Driver’s collection 


differs only in being a little shorter. 

Millems. 

Height from butt to functional end, ... ... 84 

Width of larger flat side at butt, ... ... ... 65 

„ „ „ at functional end,... ... 36 

„ smaller flat side at butt, ... ... 48 

„ „ „ at functional end,... ... 32 


From the nature of the unmistakable signs of wear it exhibits at tho 
smaller end, as from that of its composition, I infer that this implement 
was used as a polisher, though this may not have been its original use, 
for it is possible that it may onco have been one of the ‘ legs ’ of a two- 
legged instrument similar to one of unknown origin and use preserved 
in the Indian Museum, in which case the two examples of it, being of 
the same side, must necessarily be parts of two similar instruments. 

A triangular wedge-shaped piece of dark purple flinty jasper bears 
evident signs of long uso as a polisher or graver or both possibly. 
It is worn to a smooth, polished, and slightly convex surface on one 
of its two largo faces, the other large face and its three sides presenting 
tho natural surface of the parent rock from which it was chipped ; it 
is smoothly and extensively rounded off and polished by use at tho 
junction of its two largest sides, along tho lower edge of which tho 
polishing extends, widening on the one side towards tho thin end of tho 
wedge, and forming on the other a very narrow triangular facet meeting 
the principal polished surface at an obtuse angle, by which the cir- 
cumferential grooves with which some of the stone beads* occurring 
in the same spot are ornamented may well have been engraved. The 
instrument is capable of imparting a high polish to a dull facet of a 
'quartz crystal or to a carnelian bead, and it is an excellent touchstone, 
as I have proved by experiment. 

• Millems. 

Length, from the angle at thicker end to middle of 
thinner end, ... ... ... ... ... 60 

* These beads are doubtless ol much later ago than the celt, tho ringstone, and 
tho arrow-heads described bolow. That they, like tho prehistoric objects, wore made 
on the spot where they have beou foaud Beems satiBfacturily proved by tho association 
with them of bits of stone of different kinds (chalcedony, carnelian, onyx, sardonyx, 
rock-crystal, etc.) dressed roughly into shape all ready to be ground into beads, 
of roughly ground and imperfectly polished, but unborod, beads, of beads perfectly 
polished and partially bored, in fact, of beads in all stages of manufacture. They 
belong clearly to several different periods, some being quite rude (? prehistoric), and 
others quite artistic both in shape and ornamentation, and thus indicating that 
their manufacturers had attained to a much higher grade of civilization. 
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Breadth) between the divergent ends of the two sides, 76 
Thickness at angle, ... ... ... ... 78 

1 do not consider that either of the foregoing objects is of any 
great antiquity. They may both indeed bo comparatively modern. 

The most interesting of Mr. Driver’s own finds is the perforated stone 
figured in PL III, Figs. 1, la. Unfortunately, littlo more than one half 
of the object has been preserved, but from what remains restoration is 
easy. The instrument is made out of a bit of actinolite schist. It is all 
but as broad as long, and oval in shape, with one end much broader than 
the other, which is a much larger segment of a much smaller circle ; it 
has, in fact, much the outline if an irregular echinoid of the genus 
Echinodiscus. It was apparently slightly and equally convex in every 
direction on bpth its faces, and rounded at the sides and ends, the broader 
one of which latter appears to have seen hard service. It has a parallel- 
sided shaft-hole almost in the middle, and in the margin of this hole 
on one side a broad notch has been cut cleanly and obliquely across the 
fissile planes of the stone and may possibly have been intended to receive 
a pin for securing it firmly to a wooden shaft. 

Mi Hems. 

Greatest length (taken from the restoration), ... 87 

„ breadth, „ „ ... ... 83 

Diameter of shaft-hole, ... ... ... ... . 19 

Greatest thickness near shaft-hole, ... ... 26 

The next object to be noticed is a thin and flattish colt (PL III, 
Figs. 2, 2a.) probably of black trap. It never appears to have been 
polished all over, but only to have had the principal inequalities of its 
surfaces smoothed olT and its edge ground. Its sides, which wore 
possibly onco narrowly rounded, are now in a much battered and flaky 
condition ; the butt has been much chipijod since the rough polishing was 
done ; and the cutting edge, which is unequally sloped on the two sides, 
is much broken and blunted by rough usage; all these lesions are 
probably of the same date, for they are all weathered to identically 
the same dark greenish grey colour ; but a large chip at one end 
of one face of the cutting edge is darker, that is to say, is less weathered, 
and hence probably of later date, tlian the rest, but even it presents a 
strong contrast in colour to the recent chip at the opposite end of the 
same face by which tho unaltered black rock has been exposed. 

Millems. 

Length, from the middle of tho butt to the middle 
of the cutting end, ... ... ... ... 71 

Breadth across the butt end, ••• ••• 32 

„ „ cutting end, ••• ••• 51 

Groatcat thickness ... . ••• ••• ••• 16-5 
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Objects discoyebed bt the Writer amongst the chips and 

FLAKES. SENT DOWN BY Mr. DrIYER. 

PI. IV, Fig. 10, represents a small instrument of doubtful pur- 
pose, which is interesting on account of the evident signs of haYing been 
used it exhibits at its smaller and rounded extremity, which is much 
abraded, the abrasion readily catching the eye from its grey colour. It 
is an outside flake of black chert which has apparently been reduced 
by flaking to the desired shape after being struck off from the parent 
lump. It measures, length 34, breadth 10, thickness 4*2 millems. 
This instrument will again be reierred to later on. 

I now pass on to the consideration of the most interesting and 
important of the objects from the Neolithic settlement at Ranchi, 
namely, the arrow-heads I have found in relatively considerable abun- 
dance amongst the mass of cores, flakes, and unworkod material collected 
for manufacture which had boon gathered and forwarded to me by Mr. 
Driver, who, since the nature of these objects was demonstrated to him 
by me, has been fortunate to find two fine specimens, one of rock crystal 
and the other of chert. 

With the single exception of the acutely-pointed tanged and barbed 
specimen reported from India by Mr, John Evans, F. R, S.,* on the 
authority of. Prof. Buckman, no worked stone arrow-heads appear; to have 
previously been recorded from India. For, though my friend Professor 
Valentine Ball, F. R. S., in his paper on the Forms and Geographical Dis- 
tribution of Ancient Stone Implements in India, t states with the greatest 
confidence that certain flakes of chert, agate, etc., which ho exhibited at 
the reading of his paper, “ were undoubtedly used as lancets, knives, 
arrow-heads, etc.,” yot ho does not appear to hav^e been acquainted 
with a single specimen the nature of which as an arrow-head was so 
clear and so indisputable as to justify its being entered as such in the 
list of localities in India where stone implements have been discovered 
which is appended to his paper. Mr. R. B. Foote, another authority 
on this interesting subject, in a paper recently read before this Society, 
speaking apparently for India generally, makes the following remarks, 

“ A remarkable fact with reference to the varieties of weapons and 
tools made by the Neolithic people of South India is the absence hitherto 
of any traces of their having manufactured stone arrow-heads, such as 
arc frequently found in other countries occupied by tribes who had 
attained to a very similar grade of civilization. It is hard to imagine 
that the Neolithic people of the Deccan wore unacquainted with the 

* Ancient Stone Implements of Great Britain, p. 3G1» 
t P. E. I. A. 1879, ser. 2, vol. p. i, 388 ot seqq. 
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nse of the bow prior to the first introduction of iron. That they used 
brass after becoming acquainted with iron is clearly proved by the 
discovery of unquestionable iron arrow-heads in the Fatpad cache and 
in many prehistoric graves in the South. With an abundance of stone, 
such as agate, chalcedony, lydian stone, jasper, and chert, fit for mak- 
ing arrow-heads, it is certainly most remarkable that no true worked 
arrow-heads have yet been found, and it is most desirable that all pre- 
historic explorers in India should pay special attention to this point. 

1 have found some few fiakes of chert and jasper that might have been 
used to tip an arrow, but 1 have found and seen none that were obvi- 
ously prepared for that purpose.** 

Of the objects which have been determined by me to bo arrow- 
heads no loss than six, four of one and two of tho other of the two 
distinct forms represented in tho collection from Ranchi, are without 
doubt of this nature, for in addition to having the appropriate shape, 
in addition to being of such a form that they might have been used to 
tip an aiTow, they have been obviously prepared for that purpose, having 
been artificially worked either near the butt or at the sides into 
notches for the reception of cords for securing them to their shaft. 

The specimen represented in Fig. 1 of PI. IV, a very sharp and 
perfect one of chalcedony, has tho butt-end roughly notched. It is 
much weathered wliitc and clings strongly to tho tongue when touched 
thereby. 

That represented in Pig. 2, of black chert, has the butt worked by 
chipping and abrasion into very evident lateral notches ; its point has 
been broken olT at a joint in the stone. Tho vvoT*king at the butt is less 
weathered than the stem, or rather the stem is only slightly wea- 
thered and tho worked butt looks almost quite fresh, and glossy. 

Fig. 3 represents a coarse and heavy specimen of chert deeply 
weathered to a dirty pale clay brown from black probably ; it is blunted 
cither by use or exposure, at tho tip; it has boon roughly worked 
at the’ sides towards tlie base into notches, and when mounted on 
its shaft must have been covered for nearly half its length from tho butt 
by the cords and resin or gum by which it was no doubt bound to its 
shaft, to which it must have lent a rather clumsy appeai*ance. 

Fig. 4, of black non-weathered chert, is widest at the butt and 
therefore was well adapted for secure fixture to the shaft without the aid 
of any notches. 

Fig. 5 is a particularly interesting specimen, because it without any 
doubt presents us with a most characteristic example of a contrivance 
for attachment which is, or until lately was, still in vogue amongst 
modern savages for their arrow and lance-heads, and of which numerous 
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beautiful examples have come down to us from prehistoric times in Europe. 
I allude to the notches which are placed opposite to one another one on 
each side between the barbs and the stem in one form of arrow-head, 
and of which two pairs are present in some European flint spear-heads 
of Neolithic age. The specimen from Ranchi which exhibits this in- 
teresting peculiarity is a broad leaf-shaped arrow-head of white quartz. 
It bears on each side at rather loss than half way along its length from 
the butt a rounded indentation, by the aid of which doubtless it was 
attached to its shaft much after the manner depicted in the accom- 
pfinying adaptation of Fig. 104 of Nilsson’s ‘ Stone Ago ’ representing 
a stone arrow-head from California mounted on its shaft. 

Fig. 6 represents a chert arrow-head found by Mr. Driver. This 
specimen — the original colour of wJiich cannot be ascertained, because it 
is weathered to a dirty clay grey — has no notches, but on the contrary 
has the base scmicircularly rounded, like typical British leaf-shaped 
arj'ow-heads* of Neolithic age. 

Fig. 7 is a rock-cr^’stal arrow-head found by Mr, Driver. It is 
worked into a slight notch on each side of its thick tang-like base. 

Figs. 8, 9, and 12 of PI. V represent three simple trihedral arrow- 
heads— all of black chert — of which Fig. 8 is slightly weathered, 11, 
scarcely at all weathered, presents a largo notch on the right side, and 
12, weathered to the colour of fuller’s-earth, a projection on the left 
side. All three are so shai3ed as readily to have been secured to their 
shafts by cords and gum without the aid of special notches. 

Fig. 10 represents an octahedral arrow-head roughly but skilfully 
hewn out of rock crystal. 

Fig. G is a not very successful representation of a pretty little 
, leaf-shaped specimen in milky quartz, and Fig. 7 another of similar 
form in reddish chert. 

Fig. 11, similar in form to that represented in Fig. G of PI. IV, 
is of pale brown-coloured chalcedony weathered white so as to bo 
adherent to the tongue like the subject of Fig. 1 of PI. IV. 

The most interesting and remarkable of all the objects I have picked 
out of the material so kindly gathered for me by Mr. Driver aro un- 
(luestioiiably those represented in the first five figures of PI. V. Four of 
them are, there can, 1 think, bo no doubt, chisel-edged arrow-heads 
similar to those which ha\ o been found in Egyptian tombst — in several 
cases still secured by bitumen to tho shaft, — and on Neolithic sites iu 
different parts of Europe,! including oven the British Isles. 

* Evans, op. cit, 333, figs. 281 — 4. 

f Evans, op. cit. p. 329, fig. 272. 

t Evans, op. cit. p. 352, 353, fig. 342, and Espy. p. 365, fig. 344. 
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Fig. 1, PL V is of black chert with the original brown crust re- 
maining on one side and on the butt end ; its hollow cutting edge and its 
angles are extremely sharp. 

Fig. 4 is a pretty little specimen in green chert. 

Fig. 3 of slightly translucent black chert, with the original grey- 
crusted surface of the parent stone remaining on the triangular facet 
which slopes to the cutting edge, has it angles obliquely and symmetri- 
cally cut ofE. 

Of the four specimens which are hero figured and described as 
arrows of the chisel-edgod type, Fig. 2 is the most interesting from the 
presence of lateral notches for the reception of ligaments rendering it, to 
say the least, in the highest degree probable that the specimen is a veri- 
table arrow-head of the chisel-edged type and enabling one to feel more 
sure that the nature of the three specimens that possess no notches has 
been correctly interpreted. It is of opaque reddish yellow chalcedony 
weathered white and become strongly adherent to the tongue by long 
exposure to the action of water containing carbonic anhydride in solution, 
by which a soluble constituent of the stone has been removed from the 
surface and a chalky substance greedy of moisture left behind.* In this 
case both the notches have been made from the same side, but in the 
cases of Figs. 2 and 5 of PI. IV, from opposite sides, of the stone, op- 
posite faces of the arrow in the latter and the same face in .the former 
sloping to the bottom of the notches ; this difEorence is, as I find by 
experiment, explained by the worker having turned the stone over for the 
purpose of making the second notch in the latter, but not in the 
former. I have also found that similar notches can readily be made 
by pressing such a flake as that represented in Fig. 10 of PI. TV with a 
grating movement hard upon another of the same substance, and that 
the active flake becomes similarly abraded grey in the process. 

In the four preceding figures (a.) refers to the inner or core face, 
and (h.) to the outer or worked face of the arrow-head. 

Pig. 5, of very fine grained and compact pale grey vitreous quartzite, 
has been worked at the base in a manner similar to Fig. 2 of PI. IV, 
and is, I am inclined to think, an arrow-head of the same typo which 
has become a chisel-edged one by the accidental loss of its point at a 
joint in the stone. 

A form of worked flake which is, I think, of too frequent occur- 
rence to be accidental merits a brief notice. It may be described as a 
broad and short crescent- like sharp wedge from 21 to 35 millems. in 

* The (a) and the (0) silica of Berzolins, the one white and insoluble, the other 
transparent homy and soluble in water. Evans, op. cit. p. 450. 

61 
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breadth by 7 to 11 in length only, with a straight cutting edge and a 
finely chipped arched blunt' ‘ back/ It occurs in chert, chalcedony, and 
quartz. It is possible that it may be a short and broad form of the chisel- 
edged type intended to be attached to its shaft by means of some resinous 
substance only, and that it may be the stone prototype of the iron-headed 
arrow of similar shape which is referred to by Mr. Evans on p. 363 of 
his book on the ancient stone implements of Great Britain. 

That all the arrow-heads were made on the spot where they have 
been found seems to be satisfactorily proved by fiakes, cores, and raw 
materials for manufacture occurring in profusion with them. 

The form and relations of the cores, flakes, and arrow-heads suggest 
the view that the last-named were first sketched out, so to speak, by 
flaking on the nuclei, then struck ofF, and finally notched or otherwise 
worked. 

The chert core represented in Fig. 8 of PI. IV partially illustrates 
this. Fig. 9 is a chert core from which some of the thin band-shaped 
fiakes that are so abundant at Ranchi have been struck. Cores of quartz 
crystals and rock crystal also occur. 

I class all the worked specimens as notched rather than as ' tanged ’ 
arrow-heads, because there has been no attempt to adapt the flakes for 
insertion in a cleft of the shaft by reducing their original thickness 
at the butt, and because there is always a more or less distinct * neck * 
between the butt-end and the blade ; though I do not insist that none of 
them were let to some extent into the shaft. 

■ All the arrows (except 7 and 10 of Pis. IV and V) are fiakes and 
they present two faces, a fiat or inner or core face, with a more or less 
evident bulb of percussion, and a fiaked outer face. They may be called 
flake-arrows. The simplest of them closely resemble the obsidian 
flake arrow-heads of modern savages. 

The following are the measurements of the arrows-heads and 
cores : — 

ri. IV. 

Fig. 1. Length, 38, breadth 16, thickness 8*5 mm. 

2. Length, tip 
restored, 26 

without tip 20*4, breadth 12'2, thickness 4 „ 

3. Length, 43, breadth 24'5, thickness 10'8 „ 

4. Length, 21*4, breadth 16, thickness 7‘7 „ 

5. Length, tip 
restored, 26'8 

without tip 23*6, breadth 21*6, thickness 6*8 „ 

6. Length, tip 
restored, 28*0, 

without tip 26*7, breadth 16*0, thickness 5' 7 „ 
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7. Length 29*5, breadth 15*6, thioknosa 8*4 mm« 

8. Length 20*4, breadth 14*9, thickness 18*5 „ 

9. Length 37, breadth 27, thickness 17*8 „ 

10. Length 34, breadth 10, thickness 4*2 „ 

PI. V. 

Fig. 1. Length 19*8, breadth 12*8, thickness 6*3 „ 

2. Length 21*7, breadth 18, thickness 6*6 „ 

d« Length 17*8, breadth 15*5, thickness 5 ,, 

4. Length 13*3, breadth 12*8, thickness 5*8 „ 

6. Length 23*7, breadth 14*7, thickness 4*9 „ 

6. Length 19*4, breadth 13*2, thickness 37 „ 

7. Length 17*6, breadth 10*1, thickness 3*8 „ 

8. Length 23*0, breadth 14*5, thickness 0*7 „ 

9. Length 35*5, breadth 15*0, thickness 14*4 ,, 

10. Length 28*7, breadth 21, thickness 14 ,, 

11. Length 25*3, breadth 15 1, thickiinss 8 ,, 

12. Length 35*6, breadth 16*6, thickness 10*5 ,, 

As in Neolithic settlemeiita elsewhere, there occur in abundance at 
Kaiichi, in the soil with the implements, not only unworked quartz 
crystals, quartz of various kinds, chert, jasper, and other stones, suitable 
for the manufacture of tools and weapons, and evidently collected 
for that purpose, as has already been stated, but also lumps of rod earthy 
hcematite,* some of which have not been used, but some on the other 
hand have been rubbed down to a smooth surface on a Hat stone or 
scraped in the production of the red pigment which all savages from 
the very earliest prehistoric times to the present day have delighted 
in. On the subject of this red jiigment Mr. Kvanst writes : “ There 
can be little doubt of this red pigment having been in use for what 
was considered a personal decoration by the Neolithic occupants of 
Great Britain. But tliis use of red paint dates back to a far earlier 
period, for pieces of hajmatite with the surface scraped, apparently by 
means of flint flakes, have been found in the French and Belgian caves 
of the Reindeer l^eriod, so that this red pigment appears to have been in 
all ages a favourite with savage man. The practice of interring war* 
paint with the dead is still observed amongst the North American 
Indians : — 

The paints that warriors love to use 
Place here within bis hand, 

That ho may shine with ruddy hues 
Amidst the spirit land.” 

* It has boon recorded from the Neolithic Settlements of South India, by 
R. B. Foote, J. A. S. B. 1886, vol. Ivi, pt. ii, p. 271. 
t Op. cit., p. 238. 
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The sayages of the Andaman Islands still use a red pigment for 
decorative purposes, as also do the Bhutea women to he seen in Dar- 
jeeling. 

Worked flints and other stones of similar palaeolithic simplicity, 
but from their mode of occurrence no doubt also neolithic, have 
been discovered in the Solomon Islands (Long. 154® to 163® E., Lat. 
6° to 11® S.) by Mr. H. B. Guppy,* who states that they “are com- 
monly found in the soil when it is disturbed for purposes of cultivation 
and are frequently exposed after heavy rain.” 

P. S.— Since the abo\e notes were written, seveml more boxes of 
relics, including some fine polished celts, of which I hope shortly to pre- 
sent an account, have been received from Mr. Driver. 


The Solomon lelands and their Natives, London, 1889, pp. 77—78. 
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